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A huge number of articles about the
pharmacologic therapy of hypertension
have been published in the last decades and
many studies have been conducted with the
aim of evaluating whether some antihyper-
tensive agents are better than others, if any
is better as first-line therapy, or any associ-
ation of antihypertensive agents is better
than others. However almost all studies did
not clearly define if they dealt with “anti-
hypertensive therapy” or “therapy of hyper-
tensive patients”. These two views consti-
tute, in my opinion, two different ap-
proaches to the therapy of hypertension.

“Antihypertensive therapy” means the
use of all the therapeutic tools that are able
to reduce blood pressure to normal or al-
most normal values. These include surgery
(excision of aldosterone-producing adeno-
mas and of pheochromocytoma, renal
artery stenosis dilation) and pharmacologic
agents (essential hypertension or secondary
hypertension without surgical indication).
The aim of therapy is to prevent those tar-
get organ damages that are “directly” pro-
voked by high blood pressure: that is, those
clinical complications that are considered
as exclusively due to an increase in blood
pressure and that usually occur in a short
time in case of severe hypertension if the
patient is not properly treated. In these cas-
es the cardiovascular system is quickly re-
modeled to normalize wall stress: in the
heart, the typical response is concentric left
ventricular hypertrophy, while in the resis-
tance arteries the wall thickness and the
wall/lumen ratio are increased; hyalinosis
can ensue. When high blood pressure val-
ues are not lowered with appropriate thera-
py, clinical complications may occur, in-
cluding acute and chronic heart failure,

artery aneurysms, aorta dissection, hemor-
rhagic stroke, and renal insufficiency. In
case of malignant hypertension, immediate
blood pressure reduction is mandatory, oth-
erwise target organ damage such as hyper-
tensive encephalopathy and renal insuffi-
ciency may lead to death. These complica-
tions were the rule until the half of the 20th
century when no antihypertensive agents
were available: at present time they may
occur only if a patient is not treated proper-
ly and in time.

Since all antihypertensive agents actu-
ally available are effective in lowering
blood pressure, the choice of an appropri-
ate antihypertensive agent is relatively
easy. The choice will be based on simple
criteria: the preference of the doctor; some
characteristics of the patient (race, sex;
tachycardia or bradycardia; associate con-
ditions such as the presence of asthma, dia-
betes and so on); the tolerability profile and
the efficacy of that particular antihyperten-
sive agent for that patient. In case of severe
hypertension an association therapy is
needed in almost 80% of cases to reduce
blood pressure to normal values: all the
combinations have been extensively de-
scribed and reported and deserve no more
comment.

The term “therapy of hypertensive pa-
tients” has a different meaning, because it
refers to all those measures that significant-
ly modify the “long-term” outcome of hy-
pertensive patients, reducing their morbidi-
ty and mortality: in that case, the choice of
an appropriate antihypertensive agent may
be more complex, because the prevention
of target organ damage due exclusively to
high blood pressure is only one of the goals
of therapy, most of the long-term complica-
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tions being due to a different arterial pathology, more
subtle and slowly evolving, namely atherosclerosis and
to its main complication, thrombosis. In such cases hy-
pertension is often only mild or moderate (from the be-
ginning or made moderate by antihypertensive therapy)
and the clinical events will not be heart failure, renal in-
sufficiency or cerebral hemorrhage, but angina pectoris
or myocardial infarction (eventually followed by post-
ischemic heart failure), cerebral infarction due to
thrombosis or to emboli, and chronic slowly evolving
renal insufficiency. In these circumstances hyperten-
sion is only one of the so-called “risk factors” for ath-
erosclerosis and its complications, the others being ge-
netic, toxic, metabolic, inflammatory and possibly oth-
er that we do not yet know. Consequently, the goal of
any antihypertensive treatment cannot be restricted on-
ly to the fall of blood pressure but has to take into ac-
count also the pathophysiology of arterial wall and pos-
sibly have a positive impact on the other risk factors.

These remarks may appear obvious, considering
that the last European Society of Hypertension-Euro-
pean Society of Cardiology (ESH-ESC) guidelines1,
unlike the Joint National Committee (JNC)-72, under-
line the importance of the “cumulative risk” of any hy-
pertensive patient3,4. However, with regard to the phar-
macologic treatment, even in the ESH-ESC guidelines
no distinction is made between the prevention of target
organ damage “directly” attributable to high blood
pressure and that of “long-term” complications due to
hypertension plus atherosclerosis. Moreover, referring
to long-term complications, no distinction is made be-
tween “primary” prevention (i.e. the prevention of ath-
erosclerosis) and “secondary” prevention (i.e. the pre-
vention of complications of atherosclerosis). Since the
many drug classes reduce blood pressure trough vari-
ous mechanisms, different effects on the arterial wall
and on the progression of atherosclerosis may be pos-
tulated and the choice among the various antihyperten-
sive agents may become more difficult, depending on
properties of the various drugs that can be different
from those that induce the fall of blood pressure.

Let us see how the problem of long-term antihyper-
tensive treatment has been faced up in the more recent
literature.

Primary prevention of atherosclerosis
in hypertensive patients

Very few studies have been performed in humans
concerning antihypertensive therapy and progression/
regression of atherosclerosis.

In animal models of atherosclerosis it has been
clearly established that hypertension contributes to the
progression of the disease5-7. Moreover, some antihy-
pertensive agents, such as calcium antagonists, beta-
blockers, angiotensin-converting enzyme inhibitors,
have been considered to be able to reduce the extension

and progression of experimentally induced atheroscle-
rotic lesions: in some studies these effects were inde-
pendent of blood pressure reduction5-8. 

In man, the progression of atherosclerotic plaques
was studied mainly in the carotid arteries by means of
ultrasound examination. Several studies demonstrated
a continuous relationship between carotid artery inti-
ma-media thickness and cardiovascular events9,10. On-
ly a few studies have addressed the effects of antihy-
pertensive agents on the progression and/or regression
of atherosclerosis on the arterial wall (VHAS, MIDAS,
INSIGHT-IMT, ELSA)11-15. Their results were not con-
clusive because of reading drift (MIDAS) or too small
studies (VHAS, INSIGHT); the ELSA study was more
conclusive but the follow-up was not long enough to
demonstrate a clinically relevant progression or regres-
sion of atherosclerotic plaques, even if the differences
of carotid lesions between the two treatments reached
the statistical significance.

Indeed, in order to clarify the impact of any antihy-
pertensive treatment on atherosclerosis, we need stud-
ies beginning in young or middle-aged hypertensives
with a long follow-up, because atherosclerotic plaques
start early and their progression is usually slow. More-
over, since not all hypertensives are liable to athero-
sclerosis, any effect of therapy in preventing the dis-
ease will be much diluted and a huge number of pa-
tients should be enrolled and followed for too many
years. Such type of studies are at present quite impos-
sible, because too much time and money would be
needed: they will be become feasible only when we
will know more about the genetic factors predisposing
to atherosclerosis, so that the selection of young pa-
tients at high risk for the disease can overwhelm the
length of follow-up.

At the present time we only know that different an-
tihypertensive drugs have different effects on physiolo-
gy and biology of the arterial wall, and that these effects
can interfere with the development of atherosclerosis.

Anyhow, even if the fundamental problem of the
choice of the best antihypertensive drug for the prima-
ry prevention of atherosclerosis in hypertensives is still
unsolved, we do not find in the more recent medical lit-
erature much attention to it.

Prevention of events in hypertensive subjects

Secondary prevention, that is the prevention of
long-term clinical events in hypertensives, has attracted
much more attention than the development of athero-
sclerosis: the results of a large number of randomized
trials concerning this topic have been published since
the last decades of the 20th century and constitute the
ground for the so-called “evidence-based medicine” in
hypertension16-25. The recommendations of the experts
for the management of arterial hypertension are found-
ed on such trials. However, all is not gold that glitters.
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Let’s summarize the main features of these clinical
trials and their drawbacks:
a) the follow-up was generally quite short, their mean
duration being 3-5 years. We do not know what will
happen after this short lapse of time;
b) the endpoints were cumulative cardiovascular events
(myocardial infarction and stroke) and mortality; in
many trials, any single event and/or mortality were con-
sidered separately;
c) patient entry criteria were not uniform. Study popu-
lations were often heterogeneous, even in a single trial,
with regard to race, type and seriousness of hyperten-
sion, cumulative cardiovascular risk, presence or ab-
sence of dysmetabolism. Due to this heterogeneity, in-
terpreting the results of a trial and comparing trials each
other may be extremely difficult;
d) the mean age of the patients enrolled was rather high,
usually starting from 50-55 years, but in many studies
they were more than 65-70 years old. We do not know
what would happen starting the same treatments 10 or
15 years before;
e) we ignore how many of the enrolled patients had ath-
erosclerotic plaques before treatment: therefore we do
not know if the benefits of treatment relate to patients
with or without plaques;
f) different antihypertensive agents have been em-
ployed and compared with placebo or with other anti-
hypertensive drugs. Additional antihypertensive thera-
pies were permitted, but they were not uniform.

The features of the trials enlisted above do not need
further comment, being easily verifiable in all the pa-
pers published on this subject. They underline the diffi-
culties and the limits of the matter. Often these difficul-
ties have been ignored in the comments of the experts,
unless undesired results came out from some trials (for
example the ALLHAT trial)22. 

Let’s now consider the main results of the clinical
trials:
a) antihypertensive therapy reduces the number of car-
diovascular events in hypertensives. The reduction is
for the most part statistically significant but the clinical
impact is not as remarkable as one would expect: ben-
efits are quite little for myocardial infarction (14-20%)
more evident but not exciting for stroke (40-45% in
some trials). The results of some trials may differ from
others sensationally (see the SHEP study16 compared to
the Syst-Eur study18);
b) all the antihypertensive drugs did reduce the inci-
dence of cardiovascular events, the differences among
the various agents being small or null. Some authors26

suggest that diuretics (and perhaps AT1-receptor block-
ers) should be preferred because they induce a more
marked fall of blood pressure: in their opinion the dif-
ferent mechanism of the various drugs are negligible
compared to their blood pressure lowering effects;
c) in a few clinical trials benefits were observed with
some antihypertensive drugs also in patients with high
cardiovascular cumulative risk but who were not hy-

pertensives (HOPE study)25. Some authors suggest that
in these cases the benefits can be fully explained by the
small decrease in blood pressure induced even in these
subjects by antihypertensive therapy27;
d) most of these trials have been subjected to meta-
analyses, either to arrive at more precise and generaliz-
able conclusions, or to answer questions on subgroups,
which could not be addressed in individual studies.
These meta-analyses appear questionable because they
put together quite different trials. Anyway the results of
meta-analyses confirm those of the main trials: antihy-
pertensive drugs reduce more than placebo the inci-
dence of all endpoints; no clear difference can be seen
using various antihypertensive drugs28,29;
e) a few clinical trials have shown that some antihyper-
tensive drugs are better than others in reducing clinical
events, such as stroke and renal insufficiency, even in
the absence of any blood pressure difference between
the treatment groups (LIFE29,30, RACE31, ANBP232,
IRMA233). These latter observations are in contrast
with the previous ones, stressing the importance of the
different mechanism of the various antihypertensive
agents and the opportunity of a well pondered choice
before starting any therapy. 

Do we need more antihypertensive trials?

A very interesting summary of the state of the art of
hypertension treatment, after so many clinical trials,
has been illustrated by Volpe34 in four summarizing ta-
bles, three of which reproduce the indications for treat-
ment of the three sections of the ESC-ESH and JNC
guidelines. They are so complicated and complex that
no general practitioner, nor a specialist, could take un-
equivocal commitment in order to the best treatment for
his hypertensive patients. 

Actually, the only clear indication coming out from
the trials is that treatment is better than placebo in pre-
venting cardiovascular events and that the best way for
reducing the number of events is to lower drastically
blood pressure no matter how26. Many authors maintain
the same opinion27,29. Obviously, if the benefits of anti-
hypertensive therapy are exclusively due to the blood
pressure lowering effect, our conclusion should be, af-
ter so many trials and thousands of patients treated, that
having a normal blood pressure is better than being hy-
pertensive: a conclusion that can be attributed to the au-
thor of the song about Monsieur de La Palisse. But, as
we have seen, not all agree with this oversimplified
conclusion. 

Many questions remain unanswered after so many
clinical trials.

First of all, as we have said above, the problem if
any of the antihypertensive drugs can reduce the exten-
sion and progression of atherosclerotic plaques: such a
question, that is crucial, needs a different and more so-
phisticated approach.
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Second, it is not clear how and why antihyperten-
sive drugs block that process for which an atheroscle-
rotic plaque undergoes complications. Since any com-
plications of the atherosclerotic plaque is due to in-
flammation, rupture and thrombosis we should assume
that plaque instability is mainly due to an increased
blood pressure: an hypothesis that deserves more
demonstration.

We do not know why antihypertensive agents re-
duce to a larger extent stroke than myocardial infarc-
tion35-37: are cerebral complications more strictly relat-
ed to high blood pressure than coronary ones? Is it be-
cause the coronary flow occurs mainly during the dias-
tolic phase of the heart cycle and diastolic pressure is
lower in elderly hypertensives who usually have sys-
tolic hypertension?

Moreover, if blood pressure reduction is efficacious
in stroke prevention, which type of stroke will mainly
benefit from blood pressure reduction: the athero-
thrombotic? small vessel or lacunar? embolic from
large cerebral arteries and aorta plaques? cardioembolic?

At last, it is not yet clear if we have to reduce more
the diastolic blood pressure (HOT study)38 or the sys-
tolic one (STOP Hypertension, SHEP, etc.). 

In conclusion, after so many clinical trials, too
many problems remain open: because this type of ap-
proach will never give those answers that we are ex-
pecting. For this reason, it seems to me superfluous
planning further mega-trials that are expensive and de-
void at this point of any real interest. Eliminating the
trials, we will be deprived of some appealing acronyms:
but new approaches will give us more gratifying and
scientific results.

Which therapy for our hypertensive patients?

Being so much what we still ignore, I wonder if we
have the authority of advising practitioners about the
choice of antihypertensive treatments according to the
results of the clinical trials: the “evidence-based medi-
cine” in hypertension is still an utopia, at least on the
basis of the studies done till now in hypertensive pa-
tients. I suspect that this is the very reason why doctors,
in their everyday practice, continue following those
simple principles of choice that have been illustrated in
the first part of this article, not taking much notice of
the recommendations that different published papers
have turned out in these last years. 

References

1. European Society of Hypertension-European Society of
Cardiology Guidelines Committee. 2003 European Society
of Hypertension-European Society of Cardiology Guide-
lines Committee guidelines for the management of arterial
hypertension. J Hypertens 2003; 21: 1011-53.

2. Chobanian AV, Bakris GL, Black HR, et al, for the Nation-
al Heart, Lung, and Blood Institute Joint National Commit-
tee on Prevention, Detection, Evaluation, and Treatment of
High Blood Pressure; National High Blood Pressure Edu-
cation Program Coordinating Committee. The Seventh Re-
port of the Joint National Committee on Prevention, Detec-
tion, Evaluation, and Treatment of High Blood Pressure: the
JNC 7 report. JAMA 2003; 289: 2560-72.

3. Alderman MH. ESH/ESC hypertension guidelines. A view
from across the sea. High Blood Press Cardiovasc Prev
2004; 11: 9-10.

4. Mancia G, Grassi G. The hypertension guidelines of the 7
Joint National Committee. A critical review. High Blood
Press Cardiovasc Prev 2004; 11: 55-9. 

5. Hollander N. Hypertension, antihypertensive drugs and ath-
erosclerosis. Circulation 1973; 48: 1112-27.

6. Dal Palù C, Ambrosio GB, Pagnan A, Pessina AC. Iperten-
sione e aterosclerosi. In: Proceedings of the 94th National
Congress of the Italian Society of Internal Medicine. Roma:
Edizioni Pozzi, 1993.

7. Dal Palù C. Hypertension and atherosclerosis. J Hum Hy-
pertens 1996; 10 (Suppl 3): 389-92.

8. Zanchetti A. The antiatherogenic effects of antihypertensive
drugs: experimental and clinical evidence. Clin Exp Hyper-
tens 1992; 14: 307-31.

9. O’Leary DH, Polak JF, Kronmal RA, et al. The role of
carotid arterial intima and media thickness as a risk factor
for myocardial infarction and stroke in older adults. Cardio-
vascular Health Study Collaborative Research Group. N
Engl J Med 1999; 340: 14-22.

10. Chambless LE, Folsom AR, Clegg L, et al. Carotid wall
thickness is predictive of incident clinical stroke: the Ather-
osclerosis Risk in Communities (ARIC) study. Am J Epi-
demiol 2000; 151: 478-87.

11. Agabiti-Rosei E, Dal Palù C, Leonetti G, et al. Clinical re-
sults of the Verapamil in Hypertension and Atherosclerosis
Study. J Hypertens 1997; 45: 1337-44.

12. Zanchetti A, Agabiti-Rosei E, Dal Palù C, et al. The Vera-
pamil in Hypertension and Atherosclerosis Study (VHAS):
results of long-term randomized treatment with either vera-
pamil or chlorthalidone on carotid intima-media thickness.
J Hypertens 1998; 16: 1667-76.

13. Borhani ND, Mercuri M, Buckalew VM, et al. Final out-
come results of the Multicenter Isradipine Diuretic Athero-
sclerosis Study (MIDAS): a randomized controlled trial.
JAMA 1996; 276: 785-91.

14. Simon A, Gariepy J, Moyse D, Levenson J. Differential ef-
fects of nifedipine and co-amilozide on the progression of
early carotid wall changes. Circulation 2001; 103: 2949-54.

15. Zanchetti A, Bond MG, Hennig M, et al, for the European
Lacidipine Study on Atherosclerosis Investigators. Calcium
antagonist lacidipine slows down progression of asympto-
matic carotid atherosclerosis: principal results of the Euro-
pean Lacidipine Study on Atherosclerosis (ELSA), a ran-
domized, double-blind, long-term trial. Circulation 2002;
106: 2422-7.

16. SHEP Cooperative Research Group. Prevention of stroke
by antihypertensive drug treatment in older persons with
isolated systolic hypertension. Final results of the Systolic
Hypertension in the Elderly Program (SHEP). JAMA 1991;
265: 3255-64.

17. Dahlhof B, Lindholm LH, Hansson L, Schersten B, Ekbom
T, Wester PO. Morbidity and mortality in the Swedish Trial
in Old Patients with Hypertension (STOP-Hypertension).
Lancet 1991; 338: 1281-5.

18. Staessen JA, Fagard R, Thijs L, et al. Randomized double-
blind comparison of placebo and active treatment for older
patients with isolated systolic hypertension. The Systolic

872

Ital Heart J Vol 6 November 2005



Hypertension in Europe (Syst-Eur) Trial Investigators.
Lancet 1997; 350: 757-62.

19. Hansson L, Lindholm LH, Ekbom T, et al. Randomized tri-
al of old and new antihypertensive drugs in elderly patients:
cardiovascular mortality and morbidity in the Swedish Tri-
al in Old Patients with Hypertension-2 study. Lancet 1999;
354: 1751-6.

20. Lithell H, Hansson L, Skoog I, et al, for the SCOPE Study
Group. The Study of Cognition and Prognosis in the Elder-
ly (SCOPE): principal results of a randomized double-blind
intervention trial. J Hypertens 2003; 21: 875-86.

21. Dahlof B, Devereux RB, Kjeldsen SE, et al, for the LIFE
Study Group. Cardiovascular morbidity and mortality in the
Losartan Intervention for Endpoint Reduction in Hyperten-
sion Study (LIFE): a randomised trial against atenolol.
Lancet 2002; 359: 993-1003.

22. The ALLHAT Officers and Coordinators for the ALLHAT
Collaborative Research Group. Major outcomes in high-risk
hypertensive patients randomized to angiotensin-converting-
enzyme inhibitor or calcium channel blocker vs diuretic: the
Antihypertensive and Lipid-Lowering Treatment to Prevent
Heart Attack Trial (ALLHAT). JAMA 2002; 288: 2981-97.

23. Wright JT Jr, Bakris G, Greene T, et al, for the African
American Study of Kidney Disease and Hypertension
Study Group. Effect of blood pressure lowering and antihy-
pertensive drug class on progression of hypertensive kidney
disease: results from the AASK trial. JAMA 2002; 288:
2421-31.

24. Wing LM, Reid CM, Ryan P, et al, for the Second Aus-
tralian National Blood Pressure Study Group. A comparison
of outcomes with angiotensin-converting-enzyme in-
hibitors and diuretics for hypertension in the elderly. N Engl
J Med 2003; 348: 583-92.

25. Yusuf S, Sleight P, Pogue J, Bosch J, Davies R, Dagenais G.
Effects of an angiotensin-converting-enzyme inhibitor,
ramipril, on cardiovascular events in high-risk patients. The
Heart Outcomes Prevention Evaluation Study Investigators.
N Engl J Med 2000; 342: 145-53.

26. Psaty BM, Lumley T, Furberg CD, et al. Health outcomes
associated with various antihypertensive therapies used as
first-line agents: a network meta-analysis. JAMA 2003;
289: 2534-44.

27. Hansson L, Hedner T, Himmelmann A. Blood pressure. The
lower the better - PROGRESS of the concept. Blood Press
2001; 10: 122-3.

28. Neal B, MacMahon S, Chapman N. Effects of ACE in-
hibitors, calcium antagonists, and other blood-pressure-
lowering drugs: results of prospectively designed overviews
of randomized trials. Blood Pressure Lowering Treatment
Trialists’ Collaboration. Lancet 2000; 356: 1955-64.

29. Zanchetti A. Terapia antiipertensiva: è più importante
ridurre la pressione o il farmaco che si impiega? Iperten-
sione e Prevenzione Cardiovascolare 2001; 8: 94-101.

30. Devereux RB, Dahlof B, Kjeldsen SE, et al, for the LIFE
Study Group. Effects of losartan or atenolol in hypertensive
patients without clinically evident vascular disease. A sub-
study of the LIFE randomized trial. Ann Intern Med 2002;
139: 169-77.

31. Agabiti-Rosei E, Ambrosioni E, Dal Palù C, Muiesan ML,
Zanchetti A. ACE inhibitor ramipril is more effective than
the beta-blocker atenolol in reducing left ventricular mass
in hypertension. Results of the RACE (Ramipril Cardiopro-
tective Evaluation) study on behalf of the RACE Study
Group. J Hypertens 1995; 13: 1325-34.

32. Reid CM, Ryan P, on behalf of the Australian National
Blood Pressure 2 Management Committee. Treatment of
hypertension in the elderly: new findings in older subjects.
Ital Heart J 2003; 4: 528-31.

33. Lewis E, Hunsicker L, Latkber N, et al, for the Collabora-
tive Study Group. Renoprotective effect of the angiotensin-
receptor antagonist irbesartan in patients with nephropathy
due to type 2 diabetes. N Engl J Med 2001; 345: 851-60.

34. Volpe M. Evidence based indications in hypertensive pa-
tients. High Blood Press Cardiovasc Prev 2004; 11: 1-7.

35. Volpe M, Rubattin S. Il danno cerebrovascolare nel-
l’ipertensione arteriosa. Ipertensione e Prevenzione Cardio-
vascolare 2003; 10: 13-8.

36. Lawes MM, Bennett A, Faigin VL, Rodgers A. Blood pres-
sure and stroke. An overview of published reviews. Stroke
2004; 35: 1024-31.

37. Kizer JR, Dahlof B, Kjeldsen SE, et al. Stroke reduction in
hypertensive adults with cardiac hypertrophy randomized to
losartan versus atenolol: the Losartan Intervention for End-
point Reduction in Hypertension Study. Hypertension
2005; 45: 46-52.

38. Hansson L, Zanchetti A, Carruthes SG, et al. Effects of in-
tensive blood pressure lowering and low-dose aspirin in pa-
tients with hypertension: principal results of the Hyperten-
sion Optimal Treatment (HOT) randomised trial. HOT
Study Group. Lancet 1998; 351: 1755-62.

C Dal Palù - Antihypertensive trials

873


