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Background
Hypertension (HT) remains the most important 
cause of cardiovascular morbidity and mortality 
worldwide. As HT is age dependent, with the 
prolongation of life expectancy it affects more 
and more older people [Fagard, 2002]: the preva-
lence of HT in this population is above 60% 
and continues to grow.

Isolated systolic HT (ISH) accounts for 60–75% 
of cases of HT in older people [Franklin et al. 
2001]. It is characterized by systolic blood 
pressure (SBP) at least 140 mmHg with diastolic 
blood pressure (DBP) less than 90 mmHg, and 
consequently high pulse pressure [Mancia et al. 
2009b]. ISH is associated with a two- to fourfold 
increase in the risk of myocardial infarction, left 

ventricular hypertrophy, renal dysfunction, stroke 
and cardiovascular mortality [Izzo et al. 2000; 
Young et al. 2002].

ISH is an age-related condition, as SBP increases 
with advancing age and DBP remains unchanged 
or even decreases after the sixth decade of life 
[Pinto, 2007]. The increase in arterial stiffness 
may be attributed to age-related loss of distensi-
bility in the major central arteries [Mitchell et al. 
2003] when elastic tissue is progressively replaced 
with collagen [Virmani et al. 1991] or to 
endothelial dysfunction [O’Rourke and Nichols, 
2005], caused by free oxygen radicals in the 
arterial wall and by the upstream effects of 
reduced distal vascular flow reserve [Kojda and 
Harrison, 1999].
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‘White coat’ HT is another common condition in 
older people [Amado et al. 1999], often initially 
mistaken for ISH. It is caused by a temporary 
increase in blood pressure through an autonomic 
neural reaction triggered by the process of meas-
urement. White coat HT is generally thought not 
to require treatment, however a recent 10-year 
follow-up study of subjects with this syndrome 
showed that they may develop sustained HT and 
may have a worse prognosis than normotensive 
subjects [Mancia et al. 2009a].

Since the average older patient takes more than six 
prescription drugs, drug interactions should always 
be considered. Commonly used medications that 
increase BP are nonsteroidal anti-inflammatory 
drugs, corticosteroids, erythropoietin, ampheta-
mines, ergotamine and anabolic steroids.

Drug treatment
For many years physicians have had the mis-
taken idea that HT was a result of ageing and 
claimed not to decrease blood pressure levels in 
order to avoid possible ischemic events and poor 
oxygenation of the trigger organs. So treatment 
was not considered to be necessary and no 
common criteria existed about the therapy.

Today, on the basis of the evidence provided by 
many trials performed in older patients with HT, 
the condition is considered a well established risk 
factor for stroke and cardiovascular disease in this 
group. Moreover, trials of antihypertensive treat-
ment in older people have shown benefits compa-
rable with those observed in younger or middle 
aged people and, as the baseline cardiovascular 
risk is higher in older people, the absolute benefit 
of treatment is even higher in this group.

The first placebo-controlled study to show the 
benefit of blood pressure lowering treatment in 
older people was the European Working Party on 
High blood pressure in the Elderly (EWPHE) 
trial, which studied patients between 60 and 97 
years of age using hydrochlorothiazide and tri-
amterene [Amery et al. 1985]. A few years later 
the Systolic Hypertension in Europe trial (Syst-
Eur) clearly proved the benefits of hypertensive 
treatment versus placebo [Staessen et al. 1997], 
and these positive results were finally extended 
to patients aged 80 or older with the Individual 
Data Analysis of Antihypertensive Intervention 
trials (INDANA) [Gueyffier et al. 1999]. This 
meta-analysis showed a 34% reduction in stroke, 

but no benefit in cardiovascular mortality 
(actually an increase in all-cause mortality was 
reported). This result can be attributed to the 
choice of drugs: among very old people, high-
dose diuretics may predispose the person to 
electrolyte disorders and sudden death and  
β blockers are less effective than angiotensin-
converting enzyme (ACE) inhibitors in reducing 
blood pressure [Dahlöf et al. 2005].

More recently the HYpertension in the Very 
Elderly Trial (HYVET) showed a 21% reduction 
in overall mortality and a 30% reduction in stroke 
in patients aged 80 years or older with SBP at least 
160 mmHg after treatment for 2 years with a diu-
retic (indapamide sustained release, 1.5 mg/day) 
and, if required, an ACE inhibitor (perindopril 
2–4 mg/day) [Beckett et al. 2008]. This study pro-
vided clear evidence about the need to treat HT in 
this growing population and it has influenced 
therapeutic guides as well as clinical practice.

Participants in HYVET were generally healthier 
than those in the general population: they had 
low overall rates of stroke and death from any 
cause and at baseline they were generally free of 
multiple comorbid conditions. All people aged 
80 years or older, irrespective of their blood pres-
sure and their general health condition, are at 
high risk of a cardiovascular event owing to their 
age alone. However, this does not mean that all 
would benefit from antihypertensive treatment. 
The HYVET results support the indication to 
treatment in very old people with blood pressure 
over 160 mmHg who do not have cognitive 
impairment and are not considered to be frail. 
Further research is needed before clearer recom-
mendations can be proposed for other subjects. 
Further research is also needed to ascertain if 
lowering SBP below 150 mmHg in people aged 
80 or over is truly beneficial.

Guidance
According to the recent joint consensus devel-
oped by the American College of Cardiology 
Foundation and the American Heart Association 
[Aronow et al. 2011] the general recommended 
blood pressure goal in uncomplicated HT is less 
than 140/90 mmHg. However, this target for 
older people with HT is based on expert opinion 
rather than on data from randomized controlled 
trials and it is unclear whether target SBP should 
be the same in patients aged 65–79 years as in 
patients over 80 years of age. However, SBP less 
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than 130 and DBP less than 65 mmHg should 
be probably avoided in older people.

The new National Institute for Health and 
Clinical Excellence (NICE) HT guidelines 
[McManus et al. 2012] agree to offer people aged 
80 years and over the same antihypertensive drug 
treatment as people aged 55–80 years, taking into 
account any comorbidities. However, they suggest 
a target clinic blood pressure below 150/90 
mmHg in people aged 80 years and over with 
treated HT and below 145/85 mmHg during 
waking hours when using ambulatory blood 
pressure monitoring.

Nonpharmacological therapy
All patients should receive nonpharmacologi-
cal therapy, in particular reduction in excess 
body weight and dietary salt restriction. Weight 
loss should be a goal considered in any older 
patient with a body mass index (BMI) greater 
than 26 kg/m2 [Stokes, 2009], even if its effect 
on blood pressure varies from patient to patient. 
In the trial of nonpharmacologic interventions 
in the elderly (TONE) the older patients with 
HT received weight reduction intervention if 
their BMI was at least 27.8 kg/m2 [Whelton  
et al. 1998].

As sodium sensitivity increases with age 
[Weinberger et al. 1986], limitation of dietary 
sodium intake is more effective in controlling 
HT in older people than in the young [De 
Wardener and MacGregor, 2002]. Controlled 
studies in older people with systolic HT have 
supported the use of a low sodium diet (60–90 
mmol per day) for decreasing BP [He et al. 
2005; Gates et al. 2004].

Two trials showed that increased potassium 
intake significantly lowered BP among older 
patients with HT [Smith et al. 1992; Fotherby 
and Potter, 1992]. However in older patients 
with substantially impaired renal function, serum 
potassium should be monitored when supple-
mentation is given, either by fruits and vegetables 
or pills.

The Dietary Approaches to Stop Hypertension 
(DASH) diet, enriched with fruits and vegetables 
and low in saturated and total fat, showed BP 
reductions in patients with HT older than 45 years 
[Svetkey et al. 1999].

Calcium and magnesium supplementation results 
in minimal to no change in BP and there is no 
evidence that vitamin, fibre or herbal supplements 
influence BP in older adults.

Alcohol restriction may improve BP control 
through a dual effect: weight reduction due to 
decreased intake of calories and also prevention 
of the weight-independent pressor activity of 
alcohol.

Finally, older patients with HT may benefit from 
smoking cessation and physical activity, in par-
ticular regular aerobic exercise [Whelton et al. 
2002]. If the efficacy of long-term exercise train-
ing in reversing or preventing arterial stiffness 
and HT needs further study, it is known that 
aerobic exercise increases plasma high-density 
lipoprotein cholesterol and lowers overall cardio-
vascular risk. If arthritis limits walking or run-
ning in older patients, swimming or ‘aquarobics’ 
are alternative ways to exercise.

Limitations of pharmacological 
treatment
In relation to pharmacological treatment, high 
caution is required due to alterations in drug dis-
tribution and disposal and to presumptive changes 
in homeostatic cardiovascular control.

In general, if multiple cardiovascular risk factors 
are present, the use of antihypertensive measures 
should be taken only in conjunction with the 
application of other cardiovascular risk manage-
ment strategies.

Another potential limiting factor to the use of 
antihypertensive drugs is the high prevalence 
among older patients with orthostatic or post-
prandial hypotension [Vanhanen et al. 1996; 
Applegate et al. 1991].

A poor prognosis caused by concomitant systemic 
disease may influence the decision not to treat.

Drug treatment steps
According to clinical trials [ALLHAT, 2002; 
London et al. 2006] a diuretic is a good first step 
in treating HT in older people and a thiazide is 
usually the most suitable to use. It is important to 
remember that older patients have an increased 
sensitivity to diuretics and inappropriately high 
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doses may provoke hypotension or electrolyte dis-
orders. Moreover thiazide prescription in older 
people could be limited by the frequent coexist-
ence of severe decline in renal function or heart 
failure, which require loop diuretics. Indapamide, 
a nonthiazide diuretic used in several HT trials, 
may be preferred for its metabolic neutrality.  
Hypokalaemia is less likely to occur when a diu-
retic is combined with either a potassium-conserv-
ing diuretic or an angiotensin inhibitor. Diuretics 
may be contraindicated in subjects with gout, 
hyperuricaemia, diabetes or renal impairment.

A calcium channel blocker can be also used at 
the first step; a dihydropyridine is preferable to 
a nondihydropyridine if the HT is severe or if 
there is coincident treatment with a negative 
inotrope. Alternatively, an ACE inhibitor or an 
angiotensin II receptor blocker may be given, 
especially when there are signs of heart failure 
or left ventricular hypertrophy. Centrally acting 
sympathetic agonists (such as clonidine) have a 
limited role in older people because of sedation 
and other side effects. Use of peripheral α 
adrenoceptor blockers is subject to a risk of 
postural hypotension. If β blockers are part of 
pre-existing therapy, given for arrhythmia or 
secondary prevention of myocardial infarction, 
they should not be discontinued; however, they 
may show a limited effect on SBP.

The initial antihypertensive drug should be started 
at the lowest dose and gradually increased to the 
maximum tolerated dose in relation to BP 
response. However, monotherapy normalizes BP 
in only 40–50% of cases and therefore a combina-
tion of two or more drugs is often required to 
achieve the recommended BP goals. A reasonable 
strategy is to optimize the maximal antihyperten-
sive therapy with two drugs in low doses in order 
to reduce the risk of dose-related adverse effects of 
each drug [Taddei et al. 2011; Mazza et al. 2012].

ISH is often resistant to triple drug combination 
therapy and SBP is uncontrolled despite good 
compliance. In this case, patients may benefit 
from treatment with extended-release isosorbide 
mononitrate or from the addition of aldosterone 
to existing therapy [Mancia et al. 2009a].

Complications and compliance
Older patients with orthostatic hypotension may 
have supine HT at the same time. This combina-
tion has been called the hypertension-hypotension 

syndrome [Naschitz et al. 2006]. The hypotensive 
component reflects dysautonomia, but also low 
cardiac output or plasma volume depletion 
may contribute. The hypertensive component 
may reflect increased peripheral vascular resist-
ance, caused by drugs used to control orthostatic 
symptoms or by vascular stiffness arising from 
longstanding cardiovascular disease.

Coexistence of supine HT and orthostatic hypo-
tension poses a therapeutic dilemma, as treatment 
of one component of the syndrome can exacer-
bate the other [Naschitz et al. 2006]. Orthostatic 
hypotension should always be avoided because of 
the increased risk of falling so careful titration of 
volume expanders, sympathomimetic agents or β 
blockers is recommended [Naschitz et al. 2006] 
to control postural symptoms without increasing 
supine blood pressure.

Compliance with therapy is often difficult to 
achieve. A large proportion of older patients will 
discontinue or take the drugs inappropriately and 
this often results in failing to reach guideline-
recommended BP targets and impacts outcomes.

A possible explanation for noncompliance is 
the asymptomatic state associated with HT that 
causes unawareness of the pathology and the 
related risk.

Side effects are another common reason for 
therapy discontinuation in older people [Borghi 
et al. 2007; Weber and Wenger, 2007] and, if not 
correctly informed, patients tend to blame their 
drugs for any new symptoms they experience.

The complexity of a drug regimen influences 
compliance too and there is an inverse relation-
ship between the number of daily drug doses and 
the adherence rate [Claxton et al. 2001]. If pos-
sible, once-daily agents should be selected and 
the number of tablets to be taken should be min-
imized by the use of drug combination tablets.

Finally, if the patient has memory loss, compli-
ance with medication may be difficult to obtain 
so caregiver’s supervision becomes fundamental.

Conclusion
In conclusion, older patients with HT represent a 
large, growing and vulnerable part of the general 
population. Since HT is associated with a higher 
risk of cardiovascular morbidity and mortality, 
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there is virtually no cutoff age for treatment. 
Available clinical trials and official statements 
can help physicians in HT management, but 
every single patient deserves careful attention 
and treatment should be personalized, always 
considering its impact on quality of life.

Funding
This research received no specific grant from 
any funding agency in the public, commercial, 
or not-for-profit sectors.

Conflict of interest statement
The authors declare no conflict of interest in 
preparing this article.

References
ALLHAT Officers and Coordinators for the ALLHAT 
Collaborative Research Group (2002) 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 288: 2981–2997.

Amado, P., Vasconcelos, N., Santos, I., Almeida, L.,  
Nazaré, J. and Carmona, J. (1999) Arterial 
hypertension difficult to control in the elderly  
patient. The significance of the ‘white coat effect’.  
Rev Port Cardiol 18: 897–906.

Amery, A., Birkenhäger, W., Brixko, P., Bulpitt, C.,  
Clement, D., Deruyttere, M. et al. (1985) Mortality 
and morbidity results from the European Working 
Party on High blood pressure in the Elderly trial. 
Lancet 1: 1349–1354.

Applegate, W., Davis, B., Black, H., Smith, W., 
Miller, S. and Burlando, A. (1991) Prevalence of 
postural hypotension at baseline in the Systolic 
Hypertension in the Elderly Program (SHEP)  
cohort. J Am Geriatr Soc 39: 1057–1064.

Aronow, W., Fleg, J., Pepine, C., Artinian, N.,  
Bakris, G., Brown, A.  et al. (2011) ACCF/AHA 
2011 expert consensus document on hypertension 
in the elderly: a report of the American College of 
Cardiology Foundation Task Force on clinical expert 
consensus documents. Circulation 123: 2434–2506.

Beckett, N., Peters, R., Fletcher, A., Staessen, J., 
Liu, L., Dumitrascu, D., et al. for the HYVET 
Study Group, (2008) Treatment of hypertension in 
patients 80 years of age or older. N Engl J Med 358: 
1887–1898.

Borghi, C., Veronesi, M., Dormi, A., Prandin, M., 
Cosentino, E. and Strocchi, E. (2007) Persistence 

of treatment and blood pressure control in elderly 
hypertensive patients treated with different classes 
of antihypertensive drugs. Am J Geriatr Cardiol 16: 
280–286.

Claxton, A., Cramer, J. and Pierce, C. (2001) A 
systematic review of the associations between dose 
regimens and medication compliance. Clin Ther 23: 
1296–1310.

Dahlöf, B., Sever, P., Poulter, N., Wedel, H., 
Beevers, D., Caulfield, M. et al. (2005) Prevention 
of cardiovascular events with an antihypertensive 
regimen of amlodipine adding perindopril as 
required versus atenolol adding bendroflumethiazide 
as required, in the Anglo-Scandinavian Cardiac 
Outcomes Trial-Blood Pressure Lowering Arm 
(ASCOT-BPLA): a multicentre randomised 
controlled trial. Lancet 366: 895–906.

De Wardener, H. and MacGregor, G. (2002) Sodium 
and blood pressure. Curr Opin Cardiol 17: 360–367.

Fagard, R. (2002) Epidemiology of hypertension in 
the elderly. Am J Geriatr Cardiol 11: 23–28.

Fotherby, M. and Potter, J. (1992) Potassium 
supplementation reduces clinic and ambulatory blood 
pressure in elderly hypertensive patients. J Hypertens 
10: 1403–1408.

Franklin, S., Jacobs, M., Wong, N., L’Italien, G. 
and Lapuerta, P. (2001) Predominance of isolated 
systolic hypertension among middle-aged and elderly 
US hypertensives: analysis based on National Health 
and Nutrition Examination Survey (NHANES) III. 
Hypertension 37: 869–874.

Gates, P., Tanaka, H., Hiatt, W. and Seals, D. (2004) 
Dietary sodium restriction rapidly improves large 
elastic artery compliance in older adults with systolic 
hypertension. Hypertension 44: 35–41.

Gueyffier, F., Bulpitt, C., Boissel, J., Schron, 
E., Ekbom, T. and Fagard, R.  et al. (1999) 
Antihypertensive drugs in very old people: a subgroup 
meta-analysis of randomised controlled trials. Lancet 
353: 793–796.

He, F., Markandu, N. and MacGregor, G. (2005) 
Modest salt reduction lowers blood pressure 
in isolated systolic hypertension and combined 
hypertension. Hypertension 46: 66–70.

Izzo, J., Levy, D. and Black, H. (2000) Clinical 
Advisory Statement. Importance of systolic blood 
pressure in older Americans. Hypertension 35:  
1021–1024.

Kojda, G. and Harrison, D. (1999) Interactions 
between NO and reactive oxygen species: 
pathophysiological importance in atherosclerosis, 
hypertension, diabetes and heart failure. Cardiovasc 
Res 43: 562–571.



Therapeutic Advances in Chronic Disease 3 (5)

236	 http://taj.sagepub.com

London, G., Schmieder, R., Calvo, C. and Asmar, 
R. (2006) Indapamide SR versus candesartan and 
amlodipine in hypertension: the X-CELLENT Study. 
Am J Hypertens 19: 113–121.

Mancia, G., Bombelli, M., Facchetti, R., Madotto, F.,  
Quarti-Trevano, F., Polo Friz, H. et al. (2009a) 
Long-term risk of sustained hypertension in white 
coat or masked hypertension. Hypertension 54: 
226–232.

Mancia, G., Laurent, S., Agabiti-Rosei, E., 
Ambrosioni, E., Burnier, M., Caulfield, M. et al.  
(2009b) Reappraisal of European guidelines on 
hypertension management: a European Society of 
Hypertension Task Force document. J Hypertens  
27: 2121–2158.

Mazza, A., Ramazzina, E., Cuppini, S., Armigliato, 
M., Schiavon, L., Rossetti, C. et al. (2012) 
Antihypertensive treatment in the elderly and very 
elderly: always ‘the lower, the better?’. Int J Hypertens 
2012: 590683.

McManus, R., Caulfield, M. and Williams, B., 
National Institute for Health and Clinical Excellence,. 
(2012) NICE hypertension guideline 2011: evidence 
based evolution. BMJ 344: e181.

Mitchell, G., Lacourcière, Y., Oellet, J., Izzo, J., Jr, 
Neutel, J., Kerwin, L. et al. (2003) Determinants of 
elevated blood pressure in middle-aged and  
older subjects with uncomplicated systolic 
hypertension: the role of proximal aortic diameter  
and the aortic pressure-flow relationship.  
Circulation 108: 1592–1598.

Naschitz, J., Slobodin, G., Elias, N. and Rosner, I. 
(2006) The patient with supine hypertension and 
orthostatic hypotension: a clinical dilemma. Postgrad 
Med J 82: 246–253.

O’Rourke, M. and Nichols, W. (2005) Aortic 
diameter, aortic stiffness, and wave reflection 
increase with age and isolated systolic hypertension. 
Hypertension 45: 652–658.

Pinto, E. (2007) Blood pressure and ageing. Postgrad 
Med J 83: 109–114.

Smith, S., Klotman, P. and Svetkey, L. (1992) 
Potassium chloride lowers blood pressure 
and causes natriuresis in older patients with 
hypertension. J Am Soc Nephrol 2: 1302–1309.

Staessen, J., Fagard, R., Thijs, L., Celis, H., 
Arabidze, G., Birkenhäger, W. et al. (1997) 
Randomised double-blind comparison of placebo 

and active treatment for older patients with isolated 
systolic hypertension. Lancet 350: 757–764.

Stokes, G. (2009) Management of hypertension in the 
elderly patient. Clin Interv Aging 4: 379–389.

Svetkey, L., Simons-Morton, D., Vollmer, W., Appel, 
L., Conlin, P., Ryan, D. et al. (1999) Effects of 
dietary patterns on blood pressure: subgroup analysis 
of the Dietary Approaches to Stop Hypertension 
(DASH) randomized clinical trial. Arch Intern Med 
159: 285–293.

Taddei, S., Bruno, R. and Ghiadoni, L. (2011) The 
correct administration of antihypertensive drugs 
according to the principles of clinical pharmacology. 
Am J Cardiovasc Drugs 11: 13–20.

Vanhanen, H., Thijs, L., Birkenhäger, W., Tilvis, R., 
Sarti, C., Tuomilehto, J.  et al. (1996) Associations of 
orthostatic blood pressure fall in older patients with 
isolated systolic hypertension. Syst-Eur Investigators. 
J Hypertens 14: 943–949.

Virmani, R., Avolio, A., Mergner, W., Robinowitz, 
M., Herderick, E., Cornhill, J. et al. (1991) Effect 
of aging on aortic morphology in populations 
with high and low prevalence of hypertension and 
atherosclerosis. Am J Pathol 139: 1119–1129.

Weber, M. and Wenger, N. (2007) Drug choice 
affects treatment compliance and blood pressure 
outcomes in elderly hypertensive patients. Am J 
Geriatr Cardiol 16: 277–278.

Weinberger, M., Miller, J., Luft, F., Grim, C. and 
Fineberg, N. (1986) Definitions and characteristics 
of sodium sensitivity and blood pressure resistance. 
Hypertension 8: 127–134.

Whelton, P., Appel, L., Espeland, M., Applegate, 
W., Ettinger, W., Jr, Kostis, J. et al. (1998) Sodium 
reduction and weight loss in the treatment of 
hypertension in older persons: a randomized 
controlled trial of nonpharmacologic interventions in 
the elderly (TONE). TONE Collaborative Research 
Group. JAMA 279: 839–846.

Whelton, S., Chin, A., Xin, X. and He, J. (2002) 
Effect of aerobic exercise on blood pressure: a meta-
analysis of randomized, controlled trials. Ann Intern 
Med 136: 493–503.

Young, J., Klag, M., Muntner, P., Whyte, J.,  
Pahor, M. and Coresh, J. (2002) Blood pressure  
and decline in kidney function: findings from the 
Systolic Hypertension in the Elderly Program 
(SHEP). J Am Soc Nephrol 13: 2776–2782.

Visit SAGE journals online 
http://taj.sagepub.com

SAGE journals


