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SUMMARY

In diabetic patients, the presence of hypertension implies an
increased risk of cardiovascular disease. Approximately two-
thirds of such patients die from cardiovascular complications.
Over the last decade extensive randomized trials showing a
clinically significant benefir in outcomes with lowering of blood
pressure levels have led to a revision of the definition of
hypertension in diabetic population. According to recent
guidelines, a target blood pressure of <130/80 mm Hg is
recommended. The diagnosis of hypertension should be based on
three or more separate measurements, after 5-minute rest in
supine and standing position. A wider cuff should be used if
midarm circumference is greater than 33 cm. Nominvasive
ambulatory blood pressure measurement is becoming ever more
widely used in diabetic patients for some advantages over
standard sphygmomanometer, particularly due to the close
relation with a range of target organ damage. Pharmacologic
therapy needs to be individualized to fit the patient’s needs and
combinations of drugs are often necessary to achieve target levels
of blood pressure control. Angiotensin-converting enzyme
inhibitors, angiotensin receptor blockers, diuretics, calcium
channel blockers and beta-blockers have all been documented as
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effective pharmacologic therapies. Because of the proven
beneficial effects on the progression of nephropathy, the
established practice of choosing an angiotensin-converting
enzyme inhibitor or AT antagonist as first line agent in type 1
and type 2 diabetics is reasonable. Beta-blockers, diuretics and
calcium channel-blockers should be used as second-line agents,
and alpha-blockers in specific indications.

INTRODUCTION

The overall significance of arterial hypertension in
diabetic population relies on two facts: 1.5-3 times
higher prevalence in patients with diabetes compared
with nondiabetics and approximately 86% of deaths in
diabetics caused by cardiovascular disease (1,2).
Hypertension as one of the major cardiovascular risk
factors affects about 20%-60% of diabetic patients,
depending on the criteria used on its definition (2,3).

DEFINITION

Previous epidemiologic studies defined hypertension
as a systolic blood pressure of 160 mm Hg or greater
and/or diastolic blood pressure of 90 mm Hg or greater.
Over the last decade, studies in the general population
indicating an increase in cardiovascular disease by 20%-
30% with the increase in diastolic or systolic blood
pressure of 5 mm Hg have led to a revision of the
definition of hypertension (1,4,5). In 1999, the World
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Health Organization (WHO) — International Society of
Hypertension (ISH) and British Hypertension Society
guidelines for the management of hypertension
proposed a lower value of 140/90 mm Hg as a threshold
for the definition of hypertension (6,7). Extensive
randomized trials in diabetic patients showing a
clinically significant benefit in outcomes with further
lowering of blood pressure levels have also led to a
revision of the definition of hypertension in diabetic
population (1,3). In 1997, the Joint National
Committee on Prevention, Detection, Evaluation and
Treatment of High Blood Pressure (JNC VI)
recommended a target value of 140/90 mm Hg for
general population and a lower value of 130/85 mm Hg
for diabetic patients (8). Recently published JNC VII
guidelines recommend a target blood pressure of
<130/80 mm Hg in diabetic patients. ]NC VII have
also introduced a new category, prehypertension,
classified as a systolic blood pressure of 120-139 or
diastolic blood pressure of 80-89 mm Hg (9). Many
other authors have argued against this category,
wondering if a person can be “prediseased” and
emphasize that there is no single value dividing
normotension from hypertension (10).

The recently published FEuropean Society of
Hypertension (ESH), European Society of Cardiology
(ESC) guidelines are shown in Table 1. The authors
state the term prehypertension could only be applied
to patients with an additional high risk. The threshold
for the initiation of blood pressure treatment should be
determined on the basis global cardiovascular risk
including associated risk factors, risk of future organ
damage, and target blood pressure values (10).

Table 1. ESH-ESC guidelines

Systolic Diastolic
(mm Hg) (mm Hg)
Optimal blood <120 and <80
pressure
Normal blood 120129 and  80-84
pressure
High normal blood 130-139 or 85-89
pressure
Hypertension
1 mild 140-159 or 90-99
2 moderate 160-179 or 100-109
3 severe >180 or >110

>140 and <90
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PREVALENCE AND CHARACTERISTICS
OF HYPERTENSION IN DIABETIC
PATIENTS

The prevalence of hypertension in patients with
cither type of diabetes is on an increase, although the
timing and presentation differ between the two groups
of patients (1,3). In type 1 diabetic patients,
hypertension affects approximately 30% of individuals.
It is usually not present at diagnosis, develops after
several years of the disease, and closely correlates with
the development of nephropathy. The increase in
systolic and diastolic blood pressure is proportional
(1,11). In type 2 diabetic patients, hypertension is
usually present at the time of diagnosis, is not
significantly related to the development of
nephropathy, and the increase in systolic pressure is
higher compared to diastolic blood pressure. In these
patients, hypertension is closely associated with
obesity, age, and hyperlipidemia. Although these
confounding factors make the assessment of the
prevalence of hypertension attributable to diabetes
difficult, approximately 20%-60% of type 2 patients
will develop hypertension (2,11).

Hypertension macroangiopathy  and
microangiopathy. Large vessel disease is nonspecific to
diabetes but in diabetics it occurs at an earlier age and

with a greater frequency. Coronary artery disease and

causces

myocardial infarction are two times, and cerebro-
vascular accidents 2-6 times more common in diabetics
(12-14). Peripheral including
intermittent claudication, rest pain, foot ulceration,

arterial  disease
and peripheral gangrene is extremely common in
diabetics and significantly correlates with systolic
pressure (2,3,13). The essential lesion is accelerated
atherosclerosis, with alterations in endothelial cells,
platelet interactions, and lipid and glucose metabolism
(12). Small vessel disease affecting the eyes
(retinopathy), kidneys (nephroangiosclerosis, glomer-
ulosclerosis, diabetic nephropathy) and peripheral
neurons (neuropathy, vasa vasorum lesion) is specific to
diabetes (15-17). The pathogenesis includes suscepti-
bility factors such as duration of diabetes and metabolic
control, functional abnormalities within the micro-
circulation, and consequences of hyperglycemia (ad-
vanced glycosylation end products) and hypertension
(11,106).
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Diabetic cardiomyopathy is a specific entity
representing myocardial dysfunction in the absence of
extensive coronary atherosclerosis with intramural
coronary artery disease and interstitial myocardial
accumulation of glycoprotein and collagen (13).

DIAGNOSTIC APPROACH

On clinical assessment and investigations in diabetic
patients with newly diagnosed hypertension, some
important points should be considered. The type and
duration of diabetes, therapy for diabetes, family
history of hypertension, and presence of microvascular
or macrovascular complications should be established.
Emphasis should be placed on the assessment of overall
cardiovascular risk, contributory factors (obesity,
alcohol intake), and secondary causes of hypertension
(primary aldosteronism, Cushing’s syndrome, pheo-
chromocytoma, acromegaly, hyperparathyroidism,
thyreotoxicosis, renovascular disease) (1,3). Physical
examination includes body mass index (BMI) and waist
to hip ratio (WHR) measurement. Signs related to
other endocrinopathies should be noted. Glycosylated
hemoglobin, lipid profile, urinary albumin excretion,
creatinine clearance and serum electrolytes should be
determined, and other hormones (catecholamine,
growth hormone, thyroid hormones) if necessary. It is
advisable to routinely perform chest radiography and
electrocardiography, ophthalmoscopy, neurologic and
peripheral artery examinations (1,2).

Special care should be taken when measuring blood
pressure. The diagnosis should be based on three or
more separate measurements, which must be
accurately performed after 5-minute rest in supine,
sitting and standing position. A wider cuff should be
used if the midarm circumference is greater than 33 cm
(3,18).

Noninvasive ambulatory blood pressure measurement
(ABPM) is being ever more widely used in diabetic
patients for offering some advantages over standard
sphygmomanometer. This method ecliminates the
observer bias, the “white coat” effect, is quiet in
operation and highly reproducible. It measures blood
pressure during normal daily activities and sleeping
period, and usually averages over 20 measurements to
obtain the blood pressure status. If the normal 24-hour
blood pressure is preserved, the values are lower at
night, with a decline in systolic and diastolic blood
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pressure by more than 10/5 mm Hg compared with
daytime measurement (the nocturnal deep). ABPM is
more closely related to a range of target organ damage
in comparison with clinical measurements. The target
organ damage includes left ventricular hypertrophy,
microalbuminuria, cerebral infarctions, and retinal
vessel abnormalities (3,18,19).

THERAPEUTIC APPROACH

The aim of antihypertensive treatment is to reduce
the mortality and morbidity from cardiovascular
(congestive heart failure, coronary artery disease,
stroke) and microvascular (nephropathy, retinopathy,
neuropathy) complications (1,3,7). In patients with
blood pressure values between 130/80 and 139/89 mm
Hg, behavioral treatment may be used for at least three
months. This treatment including dietary management
with sodium restriction, weight reduction, increased
physical activity, alcohol restriction and smoking
cessation may often prove inadequate to reach target
values. Although it is important to incorporate changes
in unhealthy lifestyle that aggravates the underlying
pathology, it has been recognized that once blood
pressure rises above the threshold of 140/90 mm Hg, it
is necessary to introduce medical therapy (3,7,10,20).
Angiotensin-converting enzyme (ACE) inhibitors,
angiotensin receptor blockers (ARBs), calcium channel
blockers, diuretics, and B3-blockers have all been docu-
mented to be effective pharmacologic therapies (3,20).
Based on the results of a number of studies demon-
strating improvement in the range of renal outcomes,
agents that inhibit the renin-angiotensin system
(RAS), i.e. ACE inhibitors and ARBs, are considered
first line antihypertensive agents in type 1 and type 2
diabetic patients with microalbuminuria (3,9).
Approaches to antihypertensive therapy in type 1 and
type 2 diabetic patients are shown in Figures 1 and 2.

The objective in the development of these drugs was
RAS inhibition for protection of target organs, in
addition to the expected benefit of blood pressure
reduction. Intrarenal effects of ACE inhibitors on renal
microcirculation are independent of the systemic blood
pressure lowering effect and present in normotensive
patients with microalbuminuria. Vasodilation of
efferent arterioles with intraglomerular blood pressure
decrease leads to prevention or delay of progression of
diabetic nephropathy.
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Figure 1. Approach to antihypertensive therapy in
type 1 diabetic patients
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Figure 2. Approach to antihypertensive therapy in
type 2 diabetic patients
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The antihypertensive effects of ACE inhibitors
include a decrease in eclevated systemic vascular
resistance without reflex sympathetic activation,
enhanced perfusion of vital organs, and reversal of
cardiac hypertrophy; reduction of sympathetic tone
and decreased cardiac oxygen demands, decreasing
both the preload and afterload. ACE inhibitor is also
effective in preventing or delaying the progression of
diabetic retinopathy.

ACE inhibitors have no adverse metabolic effects,
glucose and lipid metabolism is not affected. Side
effects include first dose hypotension, often present in
patients receiving diuretics, cough with a tickling
sensation in the throat that diminishes with time, and
worsening of renal impairment. Caution is needed in
clderly patients with atherosclerosis related renal
artery stenosis (20-25).

Numerous clinical trials showed beneficial effects of
ACE inhibitors in type 1 diabetic patients: regression
to normoalbuminuria from microalbuminuria in
normotensive and hypertensive patients, and delay in
the progression to overt proteinuria in hypertensive
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patients with microalbuminuria (20-25) The Eurodiab
Controlled Trial of Lisinopril in Insulin Dependent
Diabetes confirmed the effect of ACE inhibitors on the
reduction of the progression of retinopathy in
normotensive patients (26).

Recent trials also documented beneficial effects of
ACE inhibitors in type 2 diabetic patients: they
decreased the risk of the development of micro- and
macrovascular complications, decreased mortality in
patients with cardiovascular risk factors or previous
cardiovascular disease, and reduced the progression of
retinopathy (27-29).

According to recent recommendation, ARBs represent
first line therapy in type 2 diabetic patients with
microalbuminuria or more advanced stages of
nephropathy (3,9). These drugs act on AT1 specific
angiotensin II receptors (vessels, kidney, heart, liver,
brain) inhibiting the activity of angiotensin Il on
vasoconstriction, contractility, aldosterone and sodium
reabsorption. In comparison with competitive agents,
ACE inhibitors, these agents cause specific inhibition
of angiotensin Il and non-ACE angiotensin II pathways
(cardiac chymase), and are not associated with cough
and “first dose” hypotension (30,31).

Recent trials documented the beneficial effects of
ARBs in type 2 diabetics with hypertension on the
progression of microalbuminuria and more successful
reduction of proteinuria in comparison with amlodipine
with a similar degree of blood pressure decrease
(32,33). Treatment with ARBs was also associated with
a significant reduction in cardiovascular events
compared to atenolol-based therapy, despite equivalent
blood pressure reduction, and with a 25% lower
incidence of new onset diabetes (34).

Monotherapy basically intended to increase the
chosen agent dosage until the blood pressure begins to
decrease was for long time considered as a traditional
option to control hypertension. However, it should be
emphasized that two-thirds of patients will require
more than one agent to achieve the target value of
blood pressure.

Beta-blockers are the appropriate choice as second
drug or initial therapy in diabetic patients, unless
contraindicated. These agents reduce cardiac output,
heart rate and renal blood flow, increase peripheral
vascular resistance, showing cardioprotective and good
blood pressure lowering effect. In the UKPDS, atenolol
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was as effective as an ACE inhibitor in decreasing the
risk of the development of micro- and macrovascular
complications in type 2 diabetics (27).

In diabetic patients, selective beta 1 receptor
blockers (bisoprolol, atenolol, metoprolol) should be
used. Nonselective beta 2 receptor blockers decrease
insulin release, prolong hypoglycemia by inhibiting
glycogenolysis in muscles and lipolysis in adipose
tissue, and impair perception of hypoglycemia
symptoms and recovery from insulin-induced
hypoglycemia. However, it should be taken into
consideration that both beta 1 and 2 receptor blockers
increase triglycerides and lower HDL cholesterol, and
cause deterioration in peripheral vascular disease.
Peripheral vascular resistance and peripheral blood flow
play a central role in mediating the metabolic side
effects of the beta-blocking agents, as the vasodilating
action (ecither vz beta(2) stimulation or alpha 1-
blockade) seems to more than offset the detrimental

effects of the blockade of beta (or beta(1)) receptors.

For these reasons, vasodilating beta-blockers
(dilevalol, carvedilol, celiprolol), combinations of
nonselective beta-blockers and alfa 1 receptor blockers
are very useful in diabetic patients.

The beneficial characteristics of these newer beta-
adrenoreceptor blockers suggest that these vasodilating
beta-blocking agents could be advantageous for
hypertensive patients with insulin resistance or type 2
diabetes (1,3,35).

Thiazide diuretics reduce total body sodium through

natriuretic action and show vasodilatory effects.
Because of the proven benefits for cardiovascular
outcomes, they seem to be appropriate choice as
second drugs or initial therapy in diabetic patients
without proteinuria.

Recently, the Antihypertensive and Lipid-Lowering
Treatment to Prevent Heart Attack Trial (ALLHAT) in
high-risk hypertensive patients, including those with
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diabetes, demonstrated that chlorthalidone, a thiazide-
type diuretic, was superior to an ACE inhibitor,
lisinopril, in preventing one or more forms of

cardiovascular disease (1,3,36).

Calcium channel blockers are commonly part of an
effective multi-drug regimen in diabetic patients.
These agents show additional benefits in terms of
symptom control and inhibit calcium influx through
membrane-bound voltage-dependent calcium
channels, resulting in a decrease of intracellular
calcium levels and vasodilation. They show antianginal,
cardioprotective and antiarrhythmic properties and

neutral effects on metabolic parameters.

Dihydropyridines (nifedipine, amlodipine) have
mainly vasodilatory effects, and benzodiazepines
(diltiazem) and phenylalkylamines (verapamil)
moderate vasodilatory effects, negative inotropic and
chronotropic effects. Renal disease does not influence
their pharmacokinetics and side effects are minor,

including peripheral edema and flushing.

"Trials using dihydropyridine calcium-channel blockers
in combination with ACE inhibitors and B-blockers do
not appear to show any increased morbidity or
mortality from cardiovascular disease, as has been
implicated in the past for dihydropyridine calcium-
channel blockers alone (1,3,37,38).

Alpha receptor blockers represent a class of agents for
which longterm data on efficacy in improving outcomes
in diabetic patients are lacking, thus they should be
used for specific indications (prostatic hypertrophy) or
when additional drugs are needed to obtain a target
blood pressure value (3,39). Caution is needed in
patients with autonomic neuropathy because of the

side effect of orthostatic hypotension.

81



L. Duvnjak, K. Mohan Sepuri, N. Car, Z. Metelko / APPROACH TO ARTERIAL HYPERTENSION IN PATIENTS WITH
DIABETES MELLITUS

REFERENCES

1.

10.

82

American Diabetes Association. Hypertension
management in adults with diabetes (Position
Statement). Diabetes Care 2004527 (Suppl 1):S65-
S67.

Wingard DL, Barret-Connor E. Heart disease and
diabetes. In: National Diabetes Data Group.
Diabetes in America. 2" ed. Washington, DC: U.S.
Government Printing Office, 1995. p.429-448.

Arauz-Pacheco C, Parrott MA, Raskin P. The
treatment of hypertension in adult patients with
diabetes. Diabetes Care 2002;25:134-147.

WB, McGee DIL. Diabetes
cardiovascular disease. The Framingham Study.
JAMA 1979;241:2035-2038.

Verdecchia P, Reboldi G, Angeli E e a/. Adverse
prognostic significance of new diabetes in treated
hypertensive subjects. Hypertension 2004;43:963-
969.

Kannel and

Anonymous. 1999 World Health Organisation -
International Society of Hypertension Guidelines
for the Management of Hypertension. Guidelines
Subcommittee. ] Hypertens 1999;17:151-183.

Ramsay L, Williams B, Johnston G. Guidelines for
management of hypertension: report of the Third
Working Party of the British Hypertension Society.
J Hum Hypertens 1999;13:569-592.

Joint  National Committee on Prevention,
Detection, Evaluation and Treatment of High
Blood Pressure: The Sixth Report of the Joint
National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure

(JNC VI). Arch Intern Med 1997;157:2413-2446.

Chobanian AV, Bakris GL, Black HR and the
National High Blood Pressure Education Program
Coordinating Committee. The Seventh Report of
the Joint National Committee on Prevention,
Detection, Evaluation and 'Treatment of High
Blood Pressure. The JNC 7 Report. JAMA
2003;289:3560-3572.

Guidelines Committee. 2003 European Society of
Hypertension - European Society of Cardiology
Guidelines for the Management of Arterial
Hypertension. ] Hypertens 2003;21:1011-1053.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Diabetic  Study  (HDS).
Prevalence of hypertension in newly presenting
type 2 diabetic patients and the association with
risk factors for cardiovascular and diabetic
complications. ] Hypertens 1993;11:309-317.

Hypertension  in

Barnett AH. Diabetes and hypertension. Br Med
Bull 1994;50:397-407.

Van Hoeven KH, Factor SM. The diabetic heart:
clinical, experimental and pathological features.

Acta Cardiol 1991;46:329-339.

Bell D. Stroke in the diabetic patient. Diabetes
Care 1994;17:213-219.

Gillow J'T, Gibson JM, Dodson PM. Hypertension
and diabetic retinopathy - what's the story? Br ]
Ophthalmol 1999;83:1083-1087.

UK Prospective Diabetes Study Group. Tight blood
pressure control and risk of macrovascular and
microvascular complications in type 2 diabetes:

UKPDS 38. Br Med ] 1998:317:703-713.

Parving HH. Initiation and progression of diabetic
nephropathy. N Engl ] Med 1996:335:1682-1683.

Maxwell MH, Waks AU, Schroth PC. Error in
blood-pressure measurement due to incorrect cuff
size in obese patients. Lancet;1982:2:33-36.

Stanton AV. Prediction of cardiovascular damage in
hypertensive patients: clinic or ambulatory blood
pressures? ] Hum Hypertens 1999;13:81-83.

Kaplan NM. Treatment of hypertension: drug
therapy. In: Kaplan NM, Lieberman E. Clinical
hypertension. 7th ed. Baltimore, MD: Williams and
Wilkins, 1998. p.181-265.

Marre M, Chatellier G, LeBlanc II, Guyene T,
Menard J, Passa P. Prevention of diabetic
nephropathy with enalapril
diabetics with microalbuminuria. Br
1998;297: 1092-1095.

The ACE Inhibitors in Diabetic Nephropathy
Trialist Group. Should all patients with type 1
diabetes mellitus and microalbuminuria receive
angiotensin-converting enzyme inhibitors? A meta-
analysis of individual patient data. Ann Intern Med

2001;134:370-379.

In normotensive
Med ]



23.

24.

25.

26.

27.

28.

29.

30.

31.

L. Duvnjak, K. Mohan Sepuri, N. Car, Z. Metelko / APPROACH TO ARTERIAL HYPERTENSION IN PATIENTS WITH
DIABETES MELLITUS

Parving HH, Hommel E, Jensen BR, Hansen HP.
Long term beneficial effect of ACE inhibition on
diabetic nephropathy in normotensive type 1
diabetic patients. Kidney Int 2001;60:228-234.

Hermans MP, Birchard SM, Colin I, Borgies P,
Ketelslegers JM, Lambert AE. Long term reduction
of microalbuminuria after 3 years of angiotensin-
converting enzyme inhibiton by perindopril in

hypertensive insulin treated diabetic patients. Am |
Med 1992;92 (Suppl 4B):102S-107S.

Melbourne Diabetic Nephropathy Study Group.
Comparison between perindopril and nifedipine in
hypertensive and normotensive diabetic patients
with microalbuminuria. BM]J 1991;303:210-216.

Chaturvedi N, Sjolie AK, Stephenson JM, ¢ .
Effects of lisinopril on progression of retinopathy in
people with type 1 diabetes. The EUCLID Study
Group. EURODIAB Controlled Trial of Lisinopril
in Insulin-Dependent Diabetes Mellitus. Lancet
1998;351:28-31.

UK Prospective Diabetes Study Group. Efficacy of
atenolol and captopril in reducing the risk of
macrovascular and microvascular complications in
patients with hypertension and type 2 diabetes:
UKPDS 39. Br Med ] 1998;317:713-720.

Heart Outcomes Prevention Evaluation Study
Investigators. Effects of ramipril on cardiovascular
outcomes in people with diabetes mellitus: results
of the HOPE study and MICRO-HOPE substudy.
Lancet 2000;355:253-259.

Gaede P, Vedel P, Parving HH, er 4/ Intensified
multifactorial intervention in patients with type 2
the
Lancet

diabetes mellitus and microalbuminuria:
STENO type 2 study.
1999;353:617-622.

Lewis EJ, Hunsicker LG, Clarke WR, Berl T, Pohl
MA, Lewis JB. Renoprotective effect of the
angiotensin-receptor
patients with nephropathy due to type 2 diabetes.
N Engl ] Med 2001;345:851-860.

Brenner BM, Cooper ME, de Zecuw D, Keane WE
Mitch WE, Parving HH. Effects of losartan on renal
and cardiovascular outcomes in patients with type 2
diabetes and nephropathy. N Engl ] Med
2001;345:861-869.

randomised

antagonist irbesartan in

Diabetologia Croatica 33-3, 2004

32.

33.

34.

35.

36.

37.

38.

39.

Parving HH, Lehnert H, Brochner-Mortensen J,
Gomis R, Andersen S, Arner P for the Irbesartan in
with  Iype 2  Diabetes
Microalbuminuria Study Group. The effects of
of diabetic
nephropathy in patients with type 2 diabetes. N
Engl ] Med 2001;345:870-878.

Patients and

irbesartan on the development

Viberti  GC, Wheeldon NM
Microalbuminuria Reduction with VALsartan
(MARVAL) study investigators. Microalbuminuria
reduction with valsartan in patients with type 2

for  the

diabetes mellitus. A blood pressure independent
effect. Circulation 2002;106:672-678.

Dahlof B, Devercux RB, Kjeldsen SE, e 4.
Cardiovascular morbidity and mortality in the
Losartan Intervention For Endpoint reduction in
hypertensive study (LIFE): a randomised trial
against atenolol. Lancet 2002;359:995-1003.

Goldstein S. Beta-blockers in hypertensive and

coronary heart disease. Arch Intern Med

1996;1556:1267-1276.

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. JAMA

2002;288:2981-2997.

Tuomilehto ], Rastenyte D, Birkenhager WH. ¢z .
Effects of calcium blockade in older patients with
diabetes and systolic hypertension. N Engl ] Med
1999;340:677-684.

Hansson L., Zanchetti A, Carruthers SG, e /.
Effects of intensive blood pressure lowering and
low dose aspirin on patients with hypertension,
principal results of the Hypertension Optimal
Treatment (HOT)
1998;351:1755-1762.

randomized trial. Lancet

Van Zwieten PA, Timmermans PB, Van Brummelen
P. Role of alpha adrenoreceptors in hypertension
and in antihypertensive drug treatment. Am ] Med

1984;77:17-25.

83



