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ABSTRACT

Hypertension affects 30-50% of older people. It is an impor-
tant reversible risk factor for cardiovascular morbidity and
mortality. Multiple large intervention trials have established
the efficacy of treating hypertension in people up to the age of
80. However, there is scant and discordant data regarding the
benefits of treating hypertension in the very old. Hyperten-
sion in the elderly is characterised by specific pathophysiolo-
gy that must be taken into account when devising amanagement
plan.

Non-pharmacol ogic therapy can be effective asafirst line
treatment. Diureticsare still considered first line drug therapy,
while B-blockers, calcium channel blockers, and angiotensin
converting enzyme (A CE) inhibitors have arole when specific
comorbidities are present. ACE inhibitors and angiotensin re-
ceptor antagonists are well tolerated, but results of long-term
primary prevention trials are awaited. This article reviewslit-
erature published within thelast decade, providing an approach
to managing hypertension in the elderly.
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INTRODUCTION
The world’s population is ageing and the fastest growth
segment is currently the group aged 75 years and over.!
Hypertension increases in prevalence with advancing
age in Westernised societies, and contributes signifi-
cantly to cardiovascular disease—often manifest by
strokes and myocardial infarction, and death related to
these events.! There is some recent evidence that hyper-
tension may also be associated with increased cognitive
decline and dementia.2

Hypertension is a reversible risk factor for these
conditions. Treatment is straightforward in most cases,
thus optimal management is important.

Prevalence

The third US National Health and Nutrition Examination
Survey found a prevalence of hypertension of 35% in
white men aged 50-69, and this rose to 50% in white men
aged over 69 years.® The severity of hypertension also
increased, with 25% of the younger group having se-
vere hypertension, rising to 33% in the older group. A
study of 300 000 patients (mean age 82.7, range 65-115
years) admitted to aged care facilities in the US found a
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prevalence of hypertension at admission of 32%. Of the
hypertensive patients, 70% were on antihypertensives
and concomitant diagnoses included coronary heart dis-
ease (CHD) in 26%, congestive cardiac failure (CCF) in
22% and cerebrovascular disease (CVD) in 29%.4

A US study of 857 nursing home residents (mean
age 84) revealed at least one episode of elevated systolic
blood pressure (160 mmHg or more) in 29% of residents.
Diastolic hypertension (BP 95 mmHg or more) was seen
in only 0.9%.5

Definition of Elderly

Lower boundaries were set between 59 and 65 years of
age for hypertension studies involving old or elderly
patients*® and between 80 and 85 years of age for very
elderly or oldest old patients.t®

Diagnosis

Hypertension can be systolic-diastolic, isolated systol-
ic or isolated diastolic. Because blood pressure (BP) is a
continuous variable, a line needs to be drawn somewhat
arbitrarily in order to maximise the benefits of treatment
whilst minimising the risks and expense associated with
treating people at lower levels unnecessarily. The most
recent US Joint National Committee on Prevention, De-
tection, Evaluation and Treatment of High Blood Pres-
sure (JNC VI) guidelines and the 1999 World Health
Organization—International Society for Hypertension
guidelines define hypertension as systolic blood pres-
sure (SBP) of 140 mmHg or more and/or diastolic blood
pressure (DBP) of 90 mmHg or more (Table 1).1%1

Table 1. Guidelines for the diagnosis of hypertension®

SBP DBP
(mmHg) (mmHgQ)
JNC VI Optimal <120 <80
Normal <130 <85
Stage | 140-159 90-99
Stege 11 160-179  100-109
Stage 111 2180 =110
WHO-SH Optimal <120 <80
Normal <130 <85
Grade 1 (mild) 140-159 90-99
Grade 2 (moderate) 160-179  100-109
Grade 3 (severe) =180 =110
|solated systolic hypertension ~ >140 <90

SBP = systolic blood pressure, DBP = diastolic blood pressure

JINC VI = US Joint National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure
WHO-SH = World Health Organization-International Society of

Hypertension



Generally a diagnosis should be made on the aver-
age of six BP recordings at three separate office visits,
when a patient is not acutely unwell, not on antihyper-
tensive drugs, and is relaxed.l® Alternatively, home BP
recording or 24-hour ambulatory BP recordings could be
used to diagnose hypertension, although data are some-
what limited and different parameters apply. In a study
of 857 nursing home residents(mean age 84), out of 4 BP
readings throughout the day, the highest average read-
ings were before breakfast, with the lowest occurring
after lunch (SBP 139 + 24 mmHg v. 132 + 21 mmHg).5
They concluded that diagnosis of hypertension in the
frail elderly should be based on multiple within day meas-
ures, including before and after meals. In an Italian pop-
ulation based sample of four hundred 65-74 year olds,
clinic BP was higher than ambulatory BP by approxi-
mately 25/10 mmHg, and home-measured BP fell midway
between these two methods of measurement.'? The up-
per limit of normality for average 24-hour ambulatory BP
was 120/76 mmHg, correlating to a clinic BP of 140/90
mmHg.

Home and ambulatory BP monitoring may become
more useful in diagnosing hypertension in the elderly,
but more data are needed on diagnostic and target BP
levels using these methods.™! In the elderly it is impor-
tant to record supine and standing BP and heart rate
(1 and 3 minutes after standing, or preferably longer) to
detect coexistent postural hypotension which is more
common in older people due to volume depletion, baro-
receptor changes and sympathetic inhibition.

Isolated Systolic Hypertension
In Western societies, SBP tends to rise with age in a
linear fashion, whereas DBP rises until the 6th decade
and then tends to decline.*™® This makes isolated systol-
ic hypertension (ISH) an increasing problem in the
elderly.

Prevalence estimates of ISH in all those aged over
65 in the Framingham Heart Study were quoted as 14.4%
(male) and 22.8% (female).’* Of al hypertensives aged
65-89 years, |SH accounted for 57% and 65% respective-
ly. Inthe Systolic Hypertensionin Elderly Persons (SHEP)
pilot study, ISH increased from 8% among people in their
60s to 22% by age 80.% In these two studies, ISH was
defined as a SBP of 160 mmHg or more and a DBP of less
than 95 mmHg (Framingham) or 90 mmHg (SHEP).

Systolic hypertension is a stronger risk factor than
diastolic hypertension for cardiovascular morbidity and
mortality.’

Hypertension and Pathophysiologic Changesin
Ageing

There are many changes that occur in the ageing body,
which impact upon the management of hypertension in
older people. Table 2 shows some of the important chang-
es, which can lead to increased postural hypotension on
antihypertensive drugs, and increased pharmacological
effects of some drugs. ISH is a distinct pathophysiolog-
ical entity which is mainly related to decreased compli-
ance of the large arteries, which become less able to
absorb pressure during systole or recoil in diastole, lead-
ing to an atered pulse wave form, increased SBP and
pulse pressure (the difference between SBP and DBP).1"8
This increased pulse pressure has been associated with
increased cardiovascular risk.™®

Table 2. Hypertension and pathophysiologic changesin
ageing*t
Increased peripheral vascular resistance

Decreased cardiac output
Decreased heart rate

Decreased myocardia contractility
Left ventricular hypertrophy
Diastolic dysfunction

Decreased rena perfusion
Reduced glomerular filtration rate
Decreased plasma renin activity
Decreased baroreceptor sensitivity
Glucose intolerance

Increased plasma catecholamine levels

Increased central adiposity and dydlipidaemia

Postural (Orthostatic) Hypotension

Postural hypotension is diagnosed by a 20 mmHg fal in
SBP on sitting, standing or with head up tilt. It may take
3-5 minutes or even longer for the drop to occur. Asso-
ciations include falls and syncope.?® Coexisting autonom-
ic faillure may also be present, manifest by a fixed heart
rate, inability to sweat, incontinence, constipation, im-
potence and fatigability.?* The prevalence of postural
hypotension at the beginning of the SHEP study was
quoted as 10.4% if measured at 1 minute after standing,
and 12% at three minutes.®> A US study of 9704 ambula-
tory women aged 65 years and older found postural hy-
potension in 14%.%° Treatment includes correcting
hypovolaemia, reviewing medications, thigh length elas-
tic stockings, elevating the head of the bed or a trial of
fludrocortisone.

Dementia and Cognitive Decline
Data are conflicting regarding the relationship of treat-
ment of hypertension to dementia and cognitive decline.

The SYST-EUR study showed that active treatment
of systolic hypertension significantly reduced the inci-
dence of vascular dementia from 7.7 to 3.8 per 1000 per-
son years.??2® By treating 1000 hypertensive patients
with nitrendipine alone or combined with enalapril and/
or hydrochlorothiazide, over 5 years, 19 cases of demen-
tia might be prevented. Dementia was diagnosed in ac-
cordance with the DSM-II1-R criteria after a screening
mini mental state examination (MM SE). The modified is-
chaemic score was calculated to differentiate between
vascular and degenerative dementia.

However, no such reduction was seen in the SHEP
study, in which elderly people with systolic hyperten-
sion were treated with chlorthalidone.*® The Framingham
study looked at people between the ages of 55 and 88
years, who were not known to have suffered from a stroke,
and measured their blood pressure every two years over
a ten-year period.? They had neuropsychologica test-
ing at the beginning of the study and then 12 to 14 years
later. Scores of memory and attention were lower in those
with higher blood pressure, and in those who had high
blood pressure for a longer duration. In the HOPE study
(n =81, mean age 76.1 years), community screened sub-



jects over age 69 with newly diagnosed systolic-diasto-
lic hypertension were treated with captopril or bendroflu-
azide over 24 weeks.?® The study sought to evaluate the
effect of blood pressure reduction on cognition. The
quartile with the greatest DBP drop (19 mmHg or more)
had improved psychometric test scores. The study con-
cluded that treatment of hypertension is not hazardous
in older people with pre-existing cognitive impairment,
and that long-term adequate blood pressure control may
even reverse cognitive impairment.

A Swedish study showed that people developing
dementia between the ages of 79 and 85 had much high-
er blood pressure at age 70 (i.e. 10-15 years earlier) than
those who were not diagnosed with dementia?® In men
aged 69-74 years, those who had the lowest diastolic
blood pressure when they were 50 showed the best sub-
sequent performance on psychometric testing.?

A French study of 1373 hypertensive people aged
59-71 years showed a higher relative risk of cognitive
decline (adrop of 4 or more on the MMSE) in those that
were not treated (4.3 vs 1.9).%

It therefore seems likely that treatment of hyperten-
sion may reduce the risk of dementia and cognitive de-
cline.

TREATMENT OF HYPERTENSION
Several large randomised trials of hypertension treat-
ment in older people have been conducted over the last
two decades. These studies are summarised in Table 3.
Active treatment with calcium channel blockers
(CCBs), diuretics, B-blockers, angiotensin converting en-
zyme (ACE) inhibitors and/or centrally acting agents was
compared with a placebo or control group in these stud-
ies. Significant reductions of at least 30% were seen in
most studies with respect to cardiovascular mortality
and cardiovascular events. In addition, the STOP-HT

trial showed a reduction in total mortality of 43%.%

Three recent meta-analyses have been performed;
two included subjects up to 80 years of age (Holzgreve®
and Insua et al.?) and one included only subjects over 80
years of age (Gueyffier et al.®¥). A significant reduction
in stroke, cardiovascular events, cardiovascular mortal-
ity, and total mortality was found in the two studies of
younger patients (n > 15000 in each); however, in pa-
tients over 80 years of age (n = 1870), stroke, heart failure
and cardiovascular events were reduced, but there was
no significant reduction in mortality. The outcome of
further studies in the oldest old such as the Hyperten-
sion in the Very Elderly Tria (HYVET) will help define
the risks and benefits of treatment in this age group.?
Table 4 summarises the three meta-analyses.®8*

When to Start Treatment

The INC VI and the WHO-ISH guidelines both suggest
treating at Stage 1/Grade 1 (see Table 1), initially with
lifestyle modification. Time to initiating drug therapy
depends on estimated cardiovascular risk for the next 10
years. Risk estimates are based on major risk factors such
as smoking, dyslipidaemia, diabetes, age, sex, and family
or persona history of cardiovascular disease. If at high
or very high risk then drugs should be started immedi-
ately, if at medium risk then monitor for 3-6 months rath-
er than 6 months to one year, as is recommended for low
risk patients.201t

Goal Blood Pressure

Once diagnosed, treatment should be titrated until an
acceptable level of blood pressure is reached. Table 5
shows the most recently published goal blood pressures
for different scenarios, according to different guidelines.
Separate goals for older people have not been designat-
ed for al guidelines.

Table 3. Summary of large hypertension intervention trialsin the elderly

Significant
event
Mean Type of reductions
Name Trial design®*  Drug age n hypertension (p < 0.05)"
EWPHE (European Working R, DB, PC Diuretic + methyldopa 72 840  systalic-diastalic 1,35
Party on High Blood Pressure in
the Elderly)®
STOP-HT (Swedish Tria inOld R, DB, PC Diuretic + 3-blocker 76 1627  sysolic-diastolic 56,8
Patients with Hypertension)®
MRC (Medica Research R, SB, PC Diuretic arm (n = 1100) 70 4396  systolic-diastolic 2,4,5
Council)® B-blocker arm (n = 1102) 70 systolic-diastolic Nil
SYST-EUR (Systolic R, DB, PC Calcium channel blocker + ACE 70 4695 I1SH* 2,4,57
Hypertension in Europe Trial)? inhibitor, diuretic
SHEP (Systolic Hypertensionin R, DB, PC Diuretic + B-blocker, reserpine 72 4736 ISH 2,4,5
the Elderly Program)®
PPC (Practice in Primary Care)® R, O 69 884  systalic-diastalic 6
STONE (Shanghai Trial of R, SB, PC Calcium channel blocker 66 1632  systolic-diastolic 2
Nifedipine in the Elderly)®
SY ST-China (Systolic R, DB, PC Calcium channel blocker + ACE >60 23%4 I1SH 1,56

Hypertension in China Trial)®

inhibitor, diuretic

* R = randomised, DB = double blind, SB = single blind, O = open - control group observational, PC = placebo controlled
T 1= cardiovascular mortdlity, 2 = cardiovascular events, 3 = fatal myocardid infarction, 4 = coronary events, 5 = stroke, 6 = stroke mortality,

7 = dementia, 8 = total mortality

*|SH = isolated systolic hypertension



Table 4. Meta-analyses of intervention trialsin hypertension showing reductions in events in the active treatment groups (%)

Cardiovascular Cardiovascular Total
Author Age n Stroke events Heart failure mortality mortality
Gueyffiers >80 1870 34%* 22%* 39%* NS NS 6% excess
mortality
Holzgreve? 69-76 17 178 40%" 33%" 34%" 20%"
Insug® >59 15 559 Coronary heart 12%*
disease 25%*
Stroke 36%6*

* All significant, p < 0.03, RR 0.66, 0.78, 0.61 respectively; NS = not significant, trend only
T Significant reduction for strokes, only 5/6 studies significant for cardiovascular events

*95% confidence interval did not cross unity, p < 0.009

Table 5. Goal blood pressures

Guidelines* Standard  Diabetic  Older  Home/ABP'
INC VI® <140/90  or lower

WHO- SH! <130/85 or lower  <140/90

BHS® <140/85 <140/80 <130/75-80
Augtralia® <130/85  or lower

New Zedand™ <140/80  or lower

* INC VI = Joint National Committee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure; WHO-SH =
World Health Organisation nternational Society of Hypertension;
BHS = British Hypertension Society

T ABP = Ambulatory blood pressure monitoring

Cohort studies have shown a paradoxical increase
in survival in elderly with higher systolic blood pres-
sures. This effect disappeared in some studies after ad-
justing for comorbidities or indicators of poor health,
but in others it remained.

One concern was that lowering diastolic BP below
90 mmHg might cause more ischaemic heart disease
events. The recent Hypertension Optimal Treatment
(HOT) tria of 19 196 hypertensives aged 50-80 years
showed that diastolic BP could be reduced below 85-90
mmHg without an increase in ischaemic cardiac events.®

NON PHARMACOLOGIC TREATMENT

In the Treatment of Mild Hypertension Study (TOMS),
902 patients (aged 45-69 years) were given lifestyle ad-
vice including sodium restriction, weight loss, reduction
in acohol intake, and increased exercise. Despite limited
adherence, 240 (27%) remained drug free, and at the end
of 4 years average fall in BP was 8.6/8.6 mmHg.*®

Weight Reduction

Weight loss is advised if more than 10% above ideal
body weight or if body mass index [weight in kg/(height
in m)? is more than 26.24 A loss of 2 kg over 6 months
was reported to have reduced BP by a mean 4/5 mmHg in
a randomised controlled trial of 56 people (aged 60-85)
with mild diastolic hypertension (DBP 85-100 mmHg).
However, the intervention involved increased physical
activity and sodium restriction as well, so it cannot be
concluded that weight reduction alone was responsible
for thefall in BR#

Physical Activity

Aerobic activity for 30 to 45 minutes on most days of the
week is advised;* however, this is unrealistic for many
elderly people. Mild aerobic exercise (a one-hour walk
three times a week) has been shown to reduce BP by an
average of 20/11 mmHg in asmall sample of older hyper-
tensives.*

Salt Intake
JINC VI advises <6 g of sodium chloride (2.3 g sodium)
intake per day.%°

The DASH-sodium trial split both treatment and
control groups into 3 levels of daily sodium intake: high
(150 mmol NaCl or 3.5 g sodium), intermediate (100 mmol
NaCl or 2.3 g sodium) and low (50 mmol NaCl or 1.2 g
sodium).® The largest BP reduction noted was between
the high sodium phase of the control diet and the low
sodium phase of the DASH diet—8.9/4.5 mmHg.

The DASH diet is rich in vegetables, fruits, grain
products, low fat and fat free dairy products, fish, leg-
umes, poultry and lean meats.®® An editorial accompa-
nying this article said that a2 mmHg drop in DBP equates
to a 17% reduction in the prevalence of hypertension, a
6% reduction in the risk of CHD and a 15% reduction in
risk of stroke and transient ischaemic attack.** As the
current US mean salt intake is 9 g a day, there could be a
substantial reduction in population risk if all people re-
duced their intake to 6 g per day.*

The TONE study looked at people aged 60-80 on a
low sodium diet versus controls.® BP was significantly
reduced by 4.3/2 mmHg in the low sodium group and
primary end points (BP > 150/90, resumption of antihy-
pertensive medications and cardiovascular events) oc-
curred significantly less: 59% v. 73%.

Alcohol Intake

Daily consumption should be limited to no more than
two standard drinks. Abrupt withdrawa from heavy al-
cohol consumption can lead to significant transient hy-
pertension. Moderate alcohol intake has been associated
with lower coronary heart disease risk compared to com-
plete abstinence from alcohol .

Smoking

Smoking should be avoided for overall cardiovascular
health. Smoking was shown to be a risk factor for all
cardiovascular events and mortality in the MRC trial,
and response to active treatment of hypertension seemed
attenuated in smokers with respect to stroke and all car-
diovascular events.®



Among a cohort of 1893 men and women with angi-
ographic coronary artery disease from the Coronary Ar-
tery Surgery Study, continuing smokers had a relative
risk of death of at least 1.6 compared to those who quit
before enrollment and remained abstinent. This applied
to all age groups, including those 65 and older.*

There was no association found between smoking
and cardiovascular disease developing after age 65 in
the Framingham cohort.*

Saturated Fats and Cholesterol

Reduced intake is advised for overall cardiovascular
health, although effects on BP of cholesterol lowering
by diet alone are conflicting.t

Caffeine

Caffeine has a pressor effect only in those who abstain
for >48 hours—thus regular tea and coffee drinkers may
continue.®

PHARMACOLOGIC TREATMENT
Generaly antihypertensives should be introduced more
cautiously in older people because they are more sus-
ceptible to postural hypotension as described above.
Drugs should be initiated at smaller doses, using smaller
dose increments at longer intervals.

In general, adverse drug reactions are two to three
times more common in the elderly, often due to poly-
pharmacy, reduced renal function, contracted blood vol-
ume and altered drug metabolism.!

Which Drug?

All classes of antihypertensive drugs have been shown
to be effective in lowering BP in older patients. Diuretics
and [3-blockers have been shown to reduce cardiovas-
cular morbidity and mortality in large clinicd trials,* and
these two drug classes make up the bulk of the available
evidence. However, as mentioned in Table 3, several tri-
als of other drug classes including CCBs, ACE inhibi-
tors and diuretics combined with methyldopa or reserpine
have also shown significant cardiovascular event reduc-
tions. Only three major trials have been performed solely
in |SH.1>223% CCB- and thiazide-based treatment led to a
reduction in cardiovascular mortality, stroke and coro-
nary events. Other drug classes have been shown to
effectively reduce SBP in ISH, but morbidity and mortal-
ity data are awaited.*”*® The JNC VI guidelines suggest
starting with diuretics and -blockers for uncomplicated
hypertension, and using other agents for specific situa-
tions.®°

Diuretics
Thiazide diuretics tend to cause a disproportionate drop
in SBP which can be useful in treating ISH. In SHEP,
chlorthalidone as initial medication in a stepped treat-
ment plan for ISH reduced the incidence of stroke and
major cardiovascular events.”® Diuretics are the least ex-
pensive of the effective monotherapy drugs. Potential
adverse effects include hypovolaemia, electrolyte dis-
turbance, hyperglycaemia and exacerbation of gout.
Adverse effects can be minimised by prescribing only
low doses, and by monitoring electrolytes and renal func-
tion before and after commencing diuretics.*

In SHEP there were lower mean serum potassium
concentrations, and higher mean serum uric acid, glu-

cose and cholesterol concentrations in the active treat-
ment group compared with the placebo group. Mean
sodium levels were similar; however, 4.1% in the active
group had at least one sodium level below 130 mmol/L,
compared to 1.3% in the placebo group.® Minor adverse
biochemica events were seen in STOP*

In the MRC trial, diuretics were better tolerated than
[3-blockers—twice as many patients withdrew due to
major adverse effects in the B-blocker arm.*

B-Blockers

Many large clinical trials have demonstrated the effec-
tiveness of this class of drugs. Most trials used [3-block-
ers in combination with diuretics. 3-blockers must be
used with caution in peripheral vascular disease, brady-
cardia and conduction abnormalities, glucose and lipid
abnormalities, chronic obstructive airways diseases
(COAD), depression, and allergic rhinitis. Slower titra-
tion may be necessary in congestive cardiac failure.! A
baseline electrocardiogram (ECG) is important to exclude
heart block or prolonged QT interval before commenc-
ing pB-blockers.

In the MRC trial, those on B-blockers alone or in
combination with a diuretic fared consistently worse than
those receiving diuretics alone, with no significant re-
duction in stroke, coronary events or all cardiovascular
events in the B-blocker group.®

A recent meta-analysis of 10 randomised trials
(16 164 patients aged 60 years or over, mean follow-up 5
years) using diuretics and/or p-blockers, showed that
two-thirds of patients on diuretic monotherapy were well
controlled, compared with less than one-third on 3-block-
er monotherapy.”® Diuretic treatment was superior to 3-
blockade for al end points; -blocker therapy reduced
the odds for cerebrovascular events, but not for cardio-
vascular or al cause mortality. The conclusion was that
in contrast to diuretics, until proven otherwise, (3-block-
ers should not be considered appropriate first line ther-
apy of uncomplicated hypertension in the elderly.*

The effectiveness of B-blockers as first line therapy
for ISH has not been assessed in a large randomised
controlled trial. A small paralel study in 273 patients
(mean age 66.3 years) with |SH showed that atenolol can
effectively reduce SBP in ISH—but morbidity and mor-
tality data are awaited in further trials.*

Calcium Channel Blockers

A review of CCBsin elderly hypertensives reported that
efficacy, safety and tolerability had been clearly demon-
strated in the elderly.® The authors suggested that they
may be a more appropriate choice given that ISH is char-
acterised by reduced arterial compliance, as CCBs tend
to induce arterial dilatation. Generally they are a second
line choice for when other agents are contraindicated
(e.g. due to COAD, gout, renal impairment or cough).
They may be afirst line choice if there is comorbid is-
chaemic heart disease, peripheral vascular disease or
arrhythmias. Side effects include oedema, constipation,
and negative inotropic effects.! A baseline ECG is impor-
tant before commencing CCBs, for the reasons mentioned
above for -blockers.

Trials have shown a reduction in non-fatal cardio-
vascular events with CCB treatment of systolic-diastolic
hypertension (STONE®) and ISH (SY ST-EUR%), and of
cardiovascular mortality in ISH (SY ST-CHINA®),



There has been some controversy over increased
adverse events seen in observational studies; however,
the WHO-ISH recently concluded that there is insuffi-
cient evidence to prove a causal link between CCBs and
anincreased risk of CHD, cancer or gastrointestinal bleed-
ing.t

Most guidelines advise against using short-acting
CCBs, as observational studies and meta-analyses have
shown higher mortality in the treatment groups.>-%?

ACE Inhibitors

These are well tolerated in the elderly, but tend to be less
effective monotherapy compared with diuretics and 3-
blockers—this could be because hypertension in the
elderly tends to be associated with low renin and salt
sensitivity.*#In SY ST-EUR and SY ST-China, ACE-inhib-
itors were added to CCBs to optimise BP reduction in
patients with ISH resistant to monotherapy.?2®In a small
Australian study (24 patients, mean age 72.3 years), ACE
inhibitors had a greater BP lowering effect compared to
diuretics and pB-blockers in patients with 1SH.* The Fosi-
nopril in Old Patients Study was an open label trial in 757
hypertensive patients. It was effective at reducing BP in
diastolic hypertension (25/13 mmHg) and ISH (31/6
mmHg).5®* ACE inhibitors have been shown to reduce
mortality after myocardial infarction and in patients with
heart failure.> They are relatively contraindicated in re-
nal artery stenosis, and rena function and serum potas-
sium levels should be monitored during dosage titration,
especidly if there is a history of renal impairment.>

Troublesome cough and renal impairment are com-
mon reasons for discontinuation, reported in 5 to 20% of
patients.*

Further long-term randomised controlled trials in
uncomplicated hypertension are needed before these
agents can reliably be recommended as first line agents
ahead of diuretics and B-blockers; however, they are
commonly used, despite the lack of evidence.

Angiotensin Receptor Antagonists
The small parallel study mentioned previously assessed
the BP lowering efficacy of atenolol and the angiotensin
receptor antagonist losartan in 1SH.#” BP reductions were
similar, but losartan appeared better tolerated, with 1.5%
withdrawals v. 7.2%.

These drugs are a useful alternative to ACE inhibi-
tors as they are associated with less cough. Again, fur-
ther long-term studies in the elderly are awaited.

Others
Centrally acting a-adrenoceptor agonists such as meth-
yldopa and clonidine lower blood pressure by decreas-
ing sympathetic outflow. Whilst they are as effective at
lowering blood pressure in older people as in younger
people, side effects such as dry mouth, fatigue, diar-
rhoea, sedation, depression and orthostatic hypoten-
sion make them generally inappropriate treatment for the
elderly.>

a-blockers selectively block a adrenoceptors, there-
by decreasing peripheral vascular resistance. They can
be beneficial in prostatism, but are generally not recom-
mended for hypertension in the elderly as there is a high
incidence of orthostatic hypotension. In females they
can precipitate urinary stress incontinence. Doxazosin
has been reported to improve cholesterol levels.®

Nitrates have been used experimentally in the treat-
ment of ISH. A double-blind, randomised crossover trial
in 10 elderly people with ISH (mean age 69.4 years)
showed that the addition of oral slow release isosorbide
mononitrate to standard antihypertensive regimens can
partly reverse the exaggerated pulse-wave reflectance
and increased augmentation pressure which occur in ISH,
thus reducing SBP.% Further trials are expected on the
use of nitrates in ISH.

Combination Therapy

Generdly if monotherapy is failing, it is best to add in a
second drug at low dose, rather than increasing to the
maximum dose of the first drug. This tends to maximise
blood pressure lowering effects whilst minimising un-
wanted adverse effects.t Combination therapy was nec-
essary in 70% of patients in the HOT study.® Some of
the newer fixed low dose combinations can be useful for
this reason, but often need to be titrated individually to
start with, especially in the elderly. A single tablet may
help with drug compliance. There are limited data on the
prognostic benefits of these newer formulations.

Urgent Treatment

Pathophysiological changes of ageing have implications
in the sudden lowering of blood pressure in older peo-
ple. It can be harmful to reduce an elevated BP precipi-
toudly, as it is harder for the elderly to counteract such a
drop to maintain perfusion of vital organs such as the
brain, heart and kidneys, and can lead to delirium, angi-
na, cerebrovascular accident or myocardial infarction.
Elderly patients are al'so more likely to be on antidepress-
sants, psychotropics, levodopa and nitrates which will
further compromise their response to a sudden BP drop.5”

Thereisno BPlevel that automatically demands emer-
gent treatment, rather it is the imminent compromise of
vital organ function that dictates immediate BP lower-
ing.® If there are symptoms and signs of hypertensive
crisis (Table 6) then the BP should be lowered gradually
by 20-25% over 2—4 hours or to a diastolic pressure of
around 100-110 mmHg. This can be achieved using in-
travenous agents such as nitroprusside, glyceryl trini-
trate or hydralazine, or less preferably oral agents. Close
monitoring is imperative and antihypertensives should
be discontinued if clinical deterioration occurs.5” %

The authors have found no evidence to support the
use of transdermal glyceryl trinitrate in the emergency
treatment of hypertension, although it is commonly used
in Australia. Short acting nifedipine should no longer be
used, as the inability to control the rate and degree of fall
in BP can lead to adverse events.® A meta-analyses of
short acting nifedipine in people with CHD has shown a
dose-related increase in mortality.5? If there is no evi-
dence of acute target organ compromise, then treat as
per the guidelines above, aiming to reduce BP over days
to weeks.

Withdrawal of Antihypertensive Therapy
Studies of antihypertensive drug withdrawal have been
performed since 1956. Most of these were uncontrolled,
and performed in middle-aged patients, but on balance
about up to one-third of patients remain normotensive
for 1-4 years following drug withdrawal .

Ekbom and colleagues followed 333 subjects, mean
age 75.2 years over 5 years after withdrawal of their anti-



Table 6. Symptoms and signs of hypertensive crisis™

Cerebrovascular accident/transient ischaemic attack (especialy
haemorrhagic)

Coma

Headache

Seizures

Altered mental status
Pulmonary oedema

Angina

Acute myocardia infarction
Haemeaturia

Proteinuria

Azotaemia

Papilloedema

Retina exudates or haemorrhages
Blurred vision

Haemolysis and thrombocytopenia

hypertensive treatment, in an uncontrolled and non-ran-
domised trial . Criteria for return to treatment included
SBP 180-230 mmHg and DBP <90, or isolated high DBP
of 105-120 mmHg on three occasions (these BPs are
much higher than current recommendations for drug treat-
ment). During the state of no treatment, subjects had a
lower total mortality than the general Swedish popula-
tion, matched for age and sex, and alower risk of cardio-
vascular events than those in the treated state.
Seventy-four patients (22%) died during follow-up. Thir-
ty-seven per cent returned to treatment because of oede-
ma, CCF, angina, anxiety and headache. It isnot surprising
that those remaining off treatment had a better outcome,
as one assumes these subjects had less severe oedema,
CCF and angina than those recommencing treatment,
but it is hard to explain the mortality reduction compared
to the total population.

The study suggests that with frequent check-ups
and gradual dose reduction, withdrawal of antihyper-
tensive therapy in selected elderly can be tried without
an increased risk of cardiovascular events and, at 5 years,
at least 20% will remain ‘normotensive’ without drugs.
Success was greatest if, prior to withdrawal, the individ-
ual was well-controlled on monotherapy, not overweight,
and had no ECG evidence of left ventricular hypertro-
phy. Compliance with lifestyle advice may have also in-
creased success.®

CONCLUSION

Multiple randomised controlled trials have shown that
treatment of hypertension in older people aged up to 80
years is beneficial in reducing cardiovascular morbidity
and mortality. Treatment may also reduce cognitive de-
cline and dementia; however, outcomes of further spe-
cific studies are needed to confirm this, and also to clarify
the role of treatment in individuals aged 80 years of age
or older.

Low-dose diuretics are the ideal first line drug for
uncomplicated hypertension. B-blockers may be less
ideal than diuretics in older people, but are indicated if
thereisahistory of ischaemic heart disease or CCF. CCBs
are indicated for concomitant conditions such as ischae-

mic heart disease, peripheral vascular disease, and ar-
rhythmias, or where other agents are contraindicated.
They may be more effective in ISH. ACE inhibitors and
angiotensin receptor antagonists are useful if there is
coexisting CCF. Centrally acting agents and a-blockers
have only a small role in older people due to their side
effect profiles. Nitrate therapy may be a useful adjunct
to conventional therapy for the treatment of ISH.

If BPiswell controlled on monotherapy or too low, a
trial of drug withdrawal could be considered as long as
patients are adequately followed up.

Changes in pathophysiology in the older person
must be considered when treating hypertension. Pos-
tural hypotension and renal impairment must be identi-
fied and monitored, and sudden reductions in blood
pressure should be avoided.
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