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Summary of recommendations

e Provide advice on life-style modifications for all
people with high blood pressure (BP) and those
with borderline or high-normal BP. Advice on
effective nonpharmacological interventions is
provided (A).

e Initiate antihypertensive drug therapy in people
with sustained systolic BP (SBP) >160mmHg
or sustained diastolic BP (DBP) >100mmHg
(A).

e Make treatment decisions in people with sus-
tained SBP between 140 and 159 mmHg and/or
sustained DBP between 90 and 99 mmHg accord-
ing to the presence or absence of cardiovascular
disease, other target organ damage, or an esti-
mated cardiovascular disease (CVD) risk of >20%
over 10 years, according to the Joint British
Societies CVD risk assessment programme/risk
chart (A).

e CVD risk replaces CHD risk estimation to reflect
the importance of stroke prevention as well as
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CHD prevention. The new CVD risk threshold of
>20% is equivalent to a CHD risk of approxi-
mately >15% over 10 years.

In people with diabetes mellitus, initiate anti-
hypertensive drug therapy if SBP is sustained
>140mmHg and/or DBP is sustained >90 mmHg
(B).

In nondiabetic people with hypertension, the
optimal BP treatment goals are: SBP <140 mmHg
and DBP <85 mmHg. The minimum acceptable
level of control (Audit Standard) recommended is
<150/ <90 mmHg. Despite the best practice, these
levels will be difficult to achieve in some
hypertensive people (B).

In people with diabetes and high BP, optimal BP
goals are: SBP <130 mmHg and DBP <80 mmHg.
The minimum acceptable level of control (Audit
Standard) recommended is <140/<80mmHg.
Despite the best practice, these levels will be
difficult to achieve in some people with diabetes
and hypertension (B).

Meta-analyses of BP-lowering trials have con-
firmed that, in general, the main determinant of
benefit from BP-lowering drugs is the achieved
BP, rather than choice of therapy. In some
circumstances, there are compelling indications
and contraindications for specific classes of
antihypertensive drugs, and these are specified
(A).

Most people with high BP will require at least two
BP-lowering drugs to achieve the recommended
BP goals. A treatment algorithm (AB/CD) is
provided to advise on the sequencing of drugs
and logical drug combinations (C). When there are
no cost disadvantages, fixed drug combinations
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are recommended to reduce the number of
medications, which may enhance adherence to
treatment (C).

e Other drugs that reduce CVD risk must also be
considered, notably, low-dose aspirin and statin
therapy (A).

e Unless contraindicated, low-dose aspirin (75 mg/
day) is recommended for all people needing
secondary prevention of ischaemic CVD, and
primary prevention in people with hypertension
over the age of 50 years who have a 10-year CVD
risk >20% and in whom BP is controlled to the
audit standard (A).

o Statin therapy is recommended for all people with
high BP complicated by CVD, irrespective of
baseline total cholesterol or low-density lipopro-
tein (LDL)-cholesterol levels. Similarly, statin
therapy is also recommended for primary preven-
tion in people with high BP who have a 10-year
CVD risk >20%, estimated from the Joint British
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Introduction

These guidelines update previous reports by work-
ing parties of the British Hypertension Society
(BHS) in 1989," 1993* and 1999.° Updating these
guidelines is appropriate because, since 1999, there
has been much new evidence in key areas that has
allowed us to reinforce and extend previous recom-
mendations.

Newly collated epidemiological data have
strengthened the well-recognised relationship be-
tween blood pressure (BP) and cardiovascular
disease (CVD) risk and have confirmed the over-
whelming importance of systolic BP (SBP) as a
determinant of risk.* The importance of BP as a risk
factor was further underscored by the recent World
Health Organisation (WHO) report which identified
high BP as one of the most important preventable
causes of premature morbidity and mortality in
developed and developing countries.” New epide-
miological data have also demonstrated the like-
lihood that in a majority of people high-normal
BP will evolve to hypertension with ageing.® This
observation prompted the US Joint National
Committee 7 (JNC 7) report to introduce a new
classification of BP; ‘pre-hypertension’, referring to
those with high-normal BP.” The BHS has resisted
the temptation to give such people a disease label,
but acknowledge that lifestyle modification is
appropriate for people with high-normal BP to
reduce the likelihood of them developing ‘hyperten-
sion’ and the need for drug therapy.

There have also been new data on the safety and
effectiveness of different classes of BP-lowering
drugs, including much needed data on angioten-
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Societies CVD risk-assessment programme/chart.
Optimal cholesterol lowering should reduce the
total cholesterol by 25% or LDL-cholesterol by
30% or achieve a total cholesterol of <4.0 mmol/]
or LDL-cholesterol of <2.0mmol/l, whichever is
the greatest reduction (A).

e Glycaemic control should be optimised in
people with diabetes, for example, HbAlc
<7% (A).

e Advice is provided on the clinical management of
hypertension in specific patient groups, that is,
the elderly, ethnic minorities, people with dia-
betes mellitus, chronic renal disease, and in
women (pregnancy, oral contraceptive use and
hormone-replacement therapy).

e Suggestions for the improved implementation and
audit of these guidelines in primary care are
provided.
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sin-converting enzyme (ACE) inhibitors, dihydro-
pyridine and non-dihydropyridine calcium channel
blockers (CCBs) and angiotensin receptor blockers
(ARBs).>*" These data have been subject to meta-
analyses that have provided evidence that overall
most classes of drugs are similarly safe and
effective.?””>* Moreover, these meta-analyses have
confirmed that the benefits of BP-lowering therapy
are primarily determined by the level of BP control
rather than the class of drug used to achieve it.
Another important conclusion drawn from analysis
of these new trials is that prior concerns about the
safety of dihydropyridine CCBs in people with
hypertension®® and/or diabetes®® were unwarranted
and are unfounded.

Additional new data included in this guideline
relate to: the management of high BP in people with
diabetes, especially type II diabetes;'®?"2%%? the
treatment of high BP among those with established
cerebrovascular disease,’® the treatment of people
with target organ damage (TOD) such as left
ventricular hypertrophy (LVH)" and chronic renal
disease;'® % and the treatment of hypertension in
ethnic groups, especially in the black population.
There are also much new data on the effectiveness of
lifestyle measures in the prevention and treatment
of hypertension and diabetes.?*** This new infor-
mation adds to an already formidable body of
evidence confirming the effectiveness of BP low-
ering in reducing the risk of CVD.

The BHS remains concerned that national and
international surveys continue to reveal that there is
a substantial under-diagnosis, under-treatment and
poor rates of BP control in the UK.** The situation
has improved in recent years, but, in general, the



management of hypertension in the UK remains
suboptimal for the majority.** One of the key reasons
for poor BP control in people with treated hyperten-
sion is the use of monotherapy by most doctors.**
This contrasts with the evidence from clinical trials
which have consistently shown that the majority of
patients require two or more drugs to achieve
current BP goals. Put simply, monotherapy for
hypertension is wusually inadequate therapy.
To address this serious shortfall in treatment,
the BHS has published a treatment algorithm based
on the AB/CD rule.*® This AB/CD algorithm is
now formally incorporated into this guideline
and underscores the need for at least two
BP-lowering drugs for most people with hyperten-
sion. Moreover, it provides advice on rational
drug selection and sequencing, based primarily on
the age and ethnicity of the patient. Importantly, the
AB/CD algorithm is not prescriptive or restrictive
and offers therapeutic choice within a structured
template.

The 1999 BHS guidelines® emphasised the fact
that high BP should not be viewed as a risk factor in
isolation. It is well recognised that people with
hypertension frequently have a clustering of addi-
tional risk factors for CVD, including dyslipidaemia,
impaired glucose tolerance, central obesity and
hyperuricaemia—features of the metabolic syn-
drome.*® Consequently, the treatment of BP in
isolation will leave the patient at unacceptably high
risk of cardiovascular complications and death,
particularly from coronary heart disease (CHD) and
stroke.*” This guideline reinforces the view that the
treatment of people with hypertension should not
focus solely on BP but must also formally assess
CVD risk and use multifactorial interventions to
reduce total CVD risk. Hence, we provide detailed
guidance on the assessment of CVD risk in people
with hypertension and the management of asso-
ciated CVD risk factors.

Statin therapy is a safe and effective therapy that
reduces the risk of CHD and stroke. Many trials of
statins have included patients with high BP and the
relative risk reduction in people with hypertension
treated with statins is similar to that observed for
people without hypertension.*® The Anglo-Scandi-
navian Cardiac Outcomes Trial — Lipid Lowering
Arm (ASCOT-LLA) recently added to these data by
confirming that statin therapy reduced the risk of
CHD and stroke in people with treated hypertension
even when BP was optimally controlled.*® More-
over, this benefit was achieved in people with an
average total cholesterol of only 5.5 mmol/l, a value
typical of that seen in many people with hyperten-
sion. Consistent with national guidance at the time,
the previous BHS guideline-recommended targeting
statin therapy only at those with established CVD or
at a very high risk of developing it (>40% CVD risk
(equivalent to >30% CHD risk) over 10 years) and
only then provided that baseline total cholesterol
was >5mmol/l. In the light of new evidence, this
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advice is no longer appropriate. In this new guide-
line, we effectively abolish the concept of a baseline
cholesterol threshold for intervention with statins
and reduce the risk threshold to >20% CVD risk
over 10 years for primary prevention. Moreover, we
adopt the lower total cholesterol and low-density
lipoprotein (LDL)-cholesterol goals in keeping with
the recent European Society of Hypertension/Eur-
opean Society of Cardiology guidelines.®® Advice on
the use of low-dose aspirin is unchanged from our
previous 1999 guidelines.?

Consistent with the 1999 guidelines,® we endorse
the continued use of the Framingham risk function,
either as a computer programme or chart, to formally
estimate the absolute risk to aid treatment decisions
in people with stage 1 (mild) hypertension, and for
the appropriate use of statins and aspirin for
primary prevention. However, we have replaced
CHD risk estimates with CVD risk estimates to
reflect the treatment objective: to reduce all cardi-
ovascular events, including stroke. This is consis-
tent with forthcoming updated Joint British Society
risk charts and computer programme.

Finally, we acknowledge that guidelines achieve
nothing if they are not implemented. While aware-
ness and familiarity with BHS guidelines in the UK
is generally high, their implementation is inade-
quate. Adherence to these guidelines is key to
improving BP and CVD risk management. The
majority of BP management will take place in
primary care and these guidelines are intended for
general practitioners (GPs), practice nurses and
generalists in hospital practice. We have tried to
present the best currently available evidence on
hypertension management and associated CVD risk
factor management as clearly as possible. We have
included an extended section on implementation,
audit standards and the implications of this guide-
line for National Service Frameworks (NSFs) and
the General Medical Services (GMS) contract for
primary care. We also acknowledge the importance
of involving patients in treatment decisions and
clinical monitoring and welcome a contribution
from the Blood Pressure Association, a patients’
association for people with high BP.

These guidelines have been prepared by the BHS
guidelines working party on behalf of the BHS. The
working party reviewed new data published since
the previous guideline and updated and amended
the recommendations accordingly. The document
was reviewed by members of the BHS and was sent
out for review by a large number of National
Stakeholder organisations (Appendix A). This en-
sured review by personnel with a broad range of
expertise across the Health Care community, includ-
ing patient organisations. The evidence supporting
the recommendations contained in these new BHS
guidelines is graded using the North of England
Group Criteria®' (Appendix B). These guidelines
should be applied with due regard to local circum-
stances and policies, and with appropriate clinical
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judgement as regards the needs of individual
patients.

Blood pressure measurement
Blood pressure measurement

The BHS definition and classifications of BP levels
have changed in line with recent European Guide-
lines and WHO/ISH (Box 1).%%-%2

Large variations in BP are normal in individuals.
Hence, BP should be measured as accurately as
possible using the BHS protocol (see Box 2). All
adults should have their BP measured routinely at
least every 5 years. Those with high-normal BP (SBP
130-139 mmHg or diastolic BP (DBP) 85-89 mmHg)
and those who have had high BP readings at any
time previously should have their BP re-measured
annually.

BP measurement can be made in the clinic, home
setting or using ambulatory blood pressure monitor-
ing (ABPM).

Box 1 British Hypertension Society classification of blood
pressure levels

Category Systolic Diastolic
blood blood

pressure  pressure

(mmHg) (mmHg)
Optimal blood pressure <120 <80
Normal blood pressure <130 <85
High-normal blood pressure 130-139 85-89
Grade 1 hypertension (mild) 140-159 90-99

Grade 2 hypertension (moderate) 160-179 100-109
Grade 3 hypertension (severe) >180 =110
Isolated systolic hypertension (Grade 1) 140-159 <90
Isolated systolic hypertension (Grade 2) >160 <90

Clinic measurement

BP should initially be measured in both arms as
patients may have large differences (>10mmHg)
between arms. The arm with the higher values
should be used for subsequent measurements. In
patients with diabetes and in the elderly, measure-
ments should also be made after at least 2min
standing, to determine whether there is significant
orthostatic hypotension.

Cuffs of the appropriate size should be used (see
Box 3) such that the bladder encircles at least 80% of
the upper arm and it is important that the arm is
supported at heart level during recordings. Using
too large a cuff results in an underestimation of BP;
similarly, too small a cuff will lead to overestima-
tion. Although a universal cuff has been recom-
mended,*® the BHS recommends three different
bladder sizes depending on arm circumference (see
Box 3). It is important when purchasing any BP
monitor to ensure that appropriate cuff sizes are
available.

If the auscultatory method is being used, Korotk-
off phase I and phase V sounds should be taken for
SBP and DBP levels, respectively. If Phase V goes to
zero, Phase IV should be used. At least two
measurements (1-2min apart) should be taken on
each occasion, the initial measurement should be
discarded and further measurements made if there
are large (>10mmHg) differences between initial
readings. Timing of measurement should also be

Box 3 Blood pressure cuff sizes for mercury sphygmomanometer,
semiautomatic and ambulatory monitors

Bladder Arm
width x length (cm) circumference (cm)

Indication

Small adult/child 12 x 18 <23
Standard adult 12 x 26 <33
Large adult 12 x 40 <50
Adult thigh cuff 20 x 42 <53

This classification equates with that of the ESH®® and that of WHO/
ISH,** and is based on clinic blood pressure values. If systolic blood
pressure and diastolic blood pressure fall into different categories, the
higher value should be taken for classification.

Alternative adult cuffs (width xlength, 12 x35cm) have been
recommended for all adult patients, but can result in problems with
over- and under-cuffing. The British Hypertension Society recom-
mends that cuff size be selected based on arm circumference.

Box 2 Blood pressure measurement by standard mercury sphygmomanometer or semiautomated device

Use a properly maintained, calibrated and validated device
diabetic patients

Use cuff of appropriate size (see Box 3)

Lower mercury column slowly (2 mm/s)

Read blood pressure to the nearest 2mmHg

Measure diastolic as disappearance of sounds (phase V)

Do not treat on the basis of an isolated reading

Measure sitting blood pressure routinely: standing blood pressure should be recorded at the initial estimation in elderly and

Remove tight clothing, support arm at heart level, ensure hand relaxed and avoid talking during the measurement procedure

Take the mean of at least two readings, more recordings are needed if marked differences between initial measurements are found.

Full details of methods.”® Download references from www.bhsoc.org.
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considered in relation to the time of antihyperten-
sive treatment.

Atrial fibrillation can make the measurement of
BP particularly difficult due to marked beat-to-beat
variability. This is a particularly important consid-
eration when using semiautomatic or automated
devices. In such patients, auscultatory measure-
ments and multiple readings are recommended.

Home/self BP monitoring

There is an increasing use of home or self BP
measurement. Some of the monitors used are
inaccurate and many have not been formally
validated. We strongly recommend the proper use
of accurate, validated and well-maintained moni-
tors, with an appropriate cuff size. Wrist monitors,
in most instances, are not as accurate as upper arm
devices and are not recommended. Measurements
should be made under standardised conditions
(Box 3).

The potential advantages of home monitoring
include: the availability of multiple recordings
throughout the waking period taken over many
days, which may reduce white coat effect (see later)
and misinterpretation of measurement variability.
Importantly, home BP measurement also involves
the patient more closely in the management of their
own BP. Values from home measurements tend to be
lower than clinic levels.>* Consequently, thresholds
and targets of treatment based on this technique
should probably be adjusted downwards (eg by 10/
5 mmHg), although evidence for true equivalence is
lacking and will be variable. The disadvantages of
this technique include reporting bias, and unsuper-
vised alteration of medication. Newer BP monitors
offer the advantages of built-in printers or internally
storing all BP measurements, which can be subse-
quently downloaded via a telephone link to the
physician. There is no uniform consensus about the
frequency and timing of measurements, or about
what levels should be regarded as abnormal, but
patients with home BP levels of SBP <130 mmHg
and DBP <85 mmHg can probably be regarded as
having BP levels within the normal range.>*** It has
been suggested that initial assessment or the assess-
ment of treatment effects should be for a 7-day
period, with recordings performed in the morning
and evening, and excluding values for the first 24 h.
The average of at least these 12 readings is then
taken as the home BP level.*®

The potential advantages of home BP monitoring
notwithstanding, there is to date, little or no
evidence of these recordings predicting CVD risk
or outcomes more effectively than clinic readings.

Ambulatory monitoring

ABPM is increasingly used and guidelines from the
BHS and Europe on the use and interpretation of
this technique in clinical practice have been
published.?®**® Only validated well-maintained ma-
chines with appropriate cuff sizes should be used®®
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(www.bhsoc.org). ABPM provides more information
than either home or clinic measurements, for
example, 24-h BP profile including mean daytime
(usually 0700-2200h) and night-time values, and
BP variability. Like home BP measurements, there
are no outcome trials based solely on ABPM values.
Nevertheless, an increasing body of evidence sug-
gests that ABPM values are a better predictor of CVD
risk®”®® and TOD®*¢° (for TOD definition, see
Table 1), and is a better method of assessing
treatment effects on BP. Most patients can tolerate
measurements recorded at between 15- and 30-min
intervals during the day, and 30- and 60-min
intervals at night. ABPM thus provides multiple
measurements taken over a 24-26-h period (to
reduce white coat effect, the initial and last hours
of measurement are sometimes ignored, though the
value of doing this is unclear), and, therefore, more
than 70 BP estimations can be made during a single
24-h period.

Table 1 Initial evaluation of the hypertensive patient

Causes of hypertension
Drugs (NSAID’s, oral contraceptive, steroids, liquorice,
sympathomimetics, ie some cold cures)
Renal disease (present, past or family history, proteinuria and/
or haematuria: palpable kidney(s)—polycystic, hydronephrosis
or neoplasm)
Renovascular disease (abdominal or loin bruit)
Phaeochromocytoma (paroxysmal symptoms)
Conn’s syndrome (tetany, muscle weakness,
hypokalaemia)
Coarctation (radio-femoral delay or weak femoral pulses)
Cushings (general appearance)

polyuria,

Contributory factors
Overweight
Excess alcohol (>3 units/day)
Excess salt intake
Lack of exercise
Environmental stress

Complications of hypertension/TOD
Stroke, TIA, dementia, carotid bruits
LVH and/or LV strain on ECG, heart failure
Myocardial infarction, angina, CABG or angioplasty
Peripheral vascular disease
Fundal hemorrhages or exudates, papillodema
Proteinuria
Renal impairment (raised serum creatinine)

Cardiovascular disease risk factors
Smoking
Diabetes
Total cholesterol:high-density lipoprotein-cholesterol ratio
Family history
Age
Sex

Drug contraindications
See Table 2

NSAIDs =nonsteroidal anti-inflammatory drugs; TOD = target organ
damage; TIA =transient ischaemic attack; LVH =left-ventricular
hypertrophy; CABG =coronary artery bypass graft; ECG= electro-
cardiogram.
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Table 2 Compelling and possible indications, contraindications and cautions for the major classes of antihypertensive drugs

Class of drug Compelling indications Possible indications Caution Compelling
contraindications
Alpha-blockers Benign prostatic Postural Urinary incontinence

ACE inhibitors

ARBs

Beta-blockers

hypertrophy

Heart failure, LV
dysfunction, post MI

or established CHD, type I
diabetic nephropathy,

2° stroke prevention®
ACE inhibitor intolerance,
type II diabetic
nephropathy,
hypertension with LVH,
heart failure in
ACE-intolerant patients,
post MI

Chronic renal disease,”
type II diabetic
nephropathy, proteinuric
renal disease

LV dysfunction post MI,
intolerance of other
antihypertensive drugs,
proteinuric renal disease,
chronic renal disease,
heart failure®

Heart failuref

hypotension, heart
failure®

Renal impairment®
PVDe

Renal impairment®
PVD©

Pregnancy, renovascular
diseased

Pregnancy, renovascular
disease?

MI, angina

CCBs (dihydropyridine)
CCBs (rate limiting)

Elderly, ISH
Angina

Thiazide/thiazide-like
diuretics

Elderly, ISH, heart
failure, 2° stroke
prevention

Heart failuref, PVD,  Asthma/COPD,
diabetes (except  heart block
with CHD)
Elderly, Angina — —
MI Combination with  Heart block, heart
beta-blockade failure
Gouts

COPD = chronic obstructive pulmonary disease; ISH = isolated systolic hypertension; PVD = peripheral vascular disease; LVH = left ventricular
hypertrophy; ACE = angiotensin-converting enzyme; ARBs = angiotensin II receptor blockers; MI =myocardial infarction.

“HF when used as monotherapy.

"ACE inhibitors or ARBs may be beneficial in chronic renal failure but should only be used with caution, close supervision and specialist advice

when there is established and significant renal impairment.

“Caution with ACE inhibitors and ARBs in peripheral vascular disease because of association with renovascular disease.
9ACE inhibitors and ARBs are sometimes used in patients with renovascular disease under specialist supervision.

°In combination with a thiazide/thiazide-like diuretic.

fBeta-blockers are increasingly used to treat stable heart failure. However, beta-blockers may worsen heart failure.
sThiazide/thiazide-like diuretics may sometimes be necessary to control BP in people with a histroy of gout, ideally used in combination with

allopurinol.

Of the many measures available from 24-h ABPM,
mean daytime and night-time values are usually
used for assessment. As for home readings, ABPM
values are usually lower than clinic measurements®’
and thresholds and targets should, therefore, be
adjusted downwards (eg by 10/5 mmHg). However,
we acknowledge that differences exist between the
various guidelines as to what are normal and
abnormal ABPM values.*®

We do not recommend the use of ABPM for all
patients, but it is helpful in specific circumstances
(see Box 4).

‘White coat hypertension’ and ‘white coat’ effect

Anticipation of measurement usually causes BP to
rise due to an alerting reaction. If sufficiently
exaggerated in the clinic setting, this may result in
a truly normotensive person being diagnosed as
hypertensive. This is often referred to as ‘white coat
hypertension’ or isolated clinic hypertension. The
same effect can occur among treated hypertensive
patients when it is referred to as the ‘white coat
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Box 4 Potential indications for the use of ambulatory blood
pressure monitoring

Unusual blood pressure variability

Possible ‘white-coat hypertension’

Informing equivocal treatment decisions

Evaluation of nocturnal hypertension

Evaluation of drug-resistant hypertension

Determining the efficacy of drug treatment over 24 h
Diagnoses and treatment of hypertension in pregnancy
Evaluation of symptomatic hypotension

effect’. Spuriously high BP readings may also
occasionally occur outside the clinic setting, when
an exaggerated alerting response accompanies the
application of the BP cuff.

Thus, white coat hypertension is used to describe
the phenomenon of consistently elevated clinic BP
levels but normal ABPM values. Its prevalence has
been reported to range from 10-30% of people with
high BP, and increases with age.®® The prevalence of
white coat hypertension is highly dependent on the
threshold for hypertension and is much less than
10% in those with grade 2 or 3 hypertension based



on clinic readings. White coat hypertension may be
the precursor of sustained hypertension,®® and may
confer an increased CVD risk,** although this has
not been found in all studies.®®

White coat hypertension should be considered
when clinic BP is consistently elevated, or resistant
to treatment in the absence of TOD.

BP-monitoring devices

The auscultatory method using the mercury sphyg-
momanometer has been the mainstay of clinical BP
measurement for many years. However, with the
anticipated withdrawal of environmental mercury
for health and safety reasons, alternative measure-
ment devices are required. Any such new device
should be independently validated for its accuracy
and the results published in a peer-reviewed
journal. BP monitors recommended by the BHS
(www.bhsoc.org and Appendix C) have been vali-
dated by protocols produced by the Association for
the Advancement of Medical Instrumentation®® and/
or the BHS;%” or the Association for the Advance-
ment of Medical Instrumentation® and/or the more
recent protocol from the European Society of
Hypertension.®® The mercury sphygmomanometer
(still present in many clinics) is reliable and remains
the gold standard, if properly maintained and used
according to strict criteria (see Box 2). Aneroid
devices are used widely, although these monitors
are notoriously difficult to maintain in an accurate
state over time, differ systematically from mercury
devices, and are, therefore, not recommended for
routine use.

Fortunately, an increasing number of well-vali-
dated, accurate and reasonably priced semi-auto-
mated devices are now available. A list of currently
available monitors, validated to BHS standard, is
available on the BHS Information Service website
(www.bhsoc.org and Appendix C). However, many
of these monitors have been developed for self-
measurement of BP, and may not stand up to the
rigours of daily clinic use, and their capacity to
maintain accuracy over time is unknown.

ABPM devices remain relatively expensive and
vary considerably in their accuracy, size, weight and
noise level, as well as ease of use and information
provided by the accompanying software. Currently
available and validated ABPM devices can also be
found on the BHS Information service website
(www.bhsoc.org and Appendix C).

Patient evaluation/thresholds/targets
Assessment of hypertensive patients

All hypertensive patients should have a thorough
history and physical examination, but need only a
limited number of routine investigations. It is
beyond the scope of these guidelines to discuss
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every detail of the clinical evaluation, but it is
important to consider and document the following:

the causes of secondary hypertension;
contributory factors;

complications of hypertension;

CVD risk factors, to allow the assessment of CVD
risk;

e contraindications to specific drugs.

Details are summarised in Table 1.
Routine investigation must include:

urine strip test for protein and blood;
serum creatinine and electrolytes;
blood glucose—ideally fasted;

lipid profile—ideally fasted;
electrocardiogram (ECG).

Note that chest X-ray, urine microscopy and
culture and echocardiography are not required
routinely. An echocardiogram is valuable to confirm
or refute the presence of LVH when the ECG shows
‘high’ left-ventricular voltage without T-wave ab-
normalities, as is often the case in young patients.
When the clinical evaluation or results of these
simple investigations suggest a need for further
investigation, it may be best to refer for specialist
advice, if the additional investigations needed are
difficult to arrange from general practice. Indica-
tions for referral for specialist advice or treatment
are suggested in Table 3.

Table 3 Suggested indications for specialist referral

Urgent treatment needed
Accelerated hypertension (severe hypertension with grade
HI-1V retinopathy)
Particularly severe hypertension (>220/120 mmHg)
Impending complications (eg transient ischaemic attack, left
ventricular failure)

Possible underlying cause
Any clue in history or examination of a secondary cause, for
example, hypokalaemia with increased or high normal plasma
sodium (Conn’s syndrome)
Elevated serum creatinine
Proteinuria or haematuria
Sudden-onset or worsening of hypertension
Resistance to multi-drug regimen, that is, >3 drugs
Young age (any hypertension <20 years; needing treatment
<30 years)

Therapeutic problems
Multiple drug intolerance
Multiple drug contraindications
Persistent nonadherence or noncompliance

Special situations
Unusual blood pressure variability
Possible white-coat hypertension
Hypertension in pregnancy
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Absolute CVD risk assessment

Increasing BP across the whole range has been
shown to have a graded continuous relationship
with increasing risk of both CHD and stroke.*
However, the coexistence of other risk factors such
as age, smoking and cholesterol have been shown to
result in a dramatic increase in CVD risk associated
with any BP stratum. Consequently, the absolute
risk of a cardiovascular event occurring in hyper-
tensive patients varies dramatically, perhaps over
20-fold, depending upon age, sex, level of BP and
coexistence of other risk factors.**°

Intuitive estimates of risk are crude and inaccu-
rate.”® Some guidelines have stratified risk based on
the number of risk factors, the presence or absence
of TOD and the presence of associated clinical
conditions such as diabetes or renal disease.®*”"7?
The BHS believes that risk estimation is more
accurate when major risk factors are evaluated and
weighted using risk functions derived from epide-
miological studies. The most commonly used is the
Framingham risk function,”® which has been shown
to apply to Northern European populations includ-
ing Britain.”* One recent report suggests that the
Framingham algorithm exaggerates CHD risk in the
UK context.” This study, which was confined to
men aged 40-59 years and which did not examine
stroke risk, was none the less interesting because it
suggested that it may in future be possible to adjust
the Framingham equations to apply more accurately
to the British population. More prospective data
relating to CHD and stroke in British men and
women will be required. In the same study,” using
the thresholds of >15% CHD risk (equivalent to
>20% CVD risk) over 10 years, the Framingham
equation identifies 75% of those destined to have a
CHD event and any overestimation of CHD risk was
less apparent. In addition, it is likely that many of
the people identified at >15% CHD risk by their
risk factors, who do not then experience a CVD
event in the next 10 years, will do so subsequently.
The effect of changing from our earlier recommen-
dations of >15% 10-year CHD risk to >20% 10-year
CVD risk for the treatment of mild hypertension and
for statin therapy will be to improve the identifica-
tion of people who can benefit from such treatment
although its full effect on sensitivity and specificity
remains to be determined. For the present, we have
chosen to continue to base risk prediction on the
Framingham equation, because it remains the only
method of estimating the risk of cardiovascular
morbidity and mortality in both men and women,
which includes most of the risk factors routinely
available to the clinician.

In the 1999 guidelines,® the BHS endorsed the use
of the Joint British Societies computer programme
(the Cardiac Risk Assessor) and a CHD risk chart,”®
both of which were based on the Framingham risk
function.” These were shown to be more user-
friendly than other similar risk-assessment tools.
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Uptake of both the Joint British Societies chart and
risk assessor was consequently very encouraging.
However, the chart has two important inherent
problems, in common with the others of its kind.
Firstly, it predicts the 10-year absolute risk. This
results in a propensity to undertreat young people at
high relative risk and to overtreat older people at
lower relative risk. For example, a 35-year-old
woman, even if diabetic, a smoker, with a total
cholesterol:HDL ratio of 9, and an SBP of 180 mmHg,
does not reach the 10-year 30% risk of CHD
threshold, the level at which intervention was
previously recommended for some interventions.?
In contrast, most elderly men would have qualified
for intervention simply on account of their age and
Sex.

The second important problem of the first Joint
British Societies prediction charts was the focus on
CHD rather than CVD risk. In clinical practice, both
the prescribing doctor and the patient are likely to
be interested in all major cardiovascular events
including stroke, rather than just fatal and nonfatal
CHD, and certainly not just fatal events which a
recent European approach has favoured.”” In light of
these two shortcomings, the latest Joint British
Societies chart has been modified so that anyone
below age 50 years will be assessed on the basis of
their risk factors as if they were aged 49 years and all
those aged 60 years and above will be assessed as if
they were 69 years of age. This helps to improve the
balance of emphasis between relative and short-term
absolute risk. The chart now predicts 10-year CVD
risk (combined fatal and nonfatal stroke and CHD)
and, in view of the changing thresholds for inter-
vention with statins (see later section), the only
threshold emphasised in the charts is 20% 10-year
CVD risk.

A further major change in the Joint British
Societies risk charts is the lack of a separate chart
for people with diabetes. This is based on the belief
that the need for risk estimation among people with
diabetes is rarely, if ever, required. The most recent
Adult Treatment Program III (ATPII) report*® re-
commended that those with type II diabetes should
be considered as ‘coronary equivalents’ (ie having
the same CVD risk as a person who has established
CHD), that is, ‘secondary prevention’, thereby
obviating the need for formal risk assessment. This
is based on one Finnish study”® which conflicts with
other epidemiological data.”” However, the best
current evidence strongly suggests that the CHD
risk among people with diabetes aged >50 years, or
those who have been diagnosed for at least 10 years,
is equivalent to that to which those who have
suffered a myocardial infarction (MI) are exposed.
Furthermore, the short- and long-term case fatality
rates following an MI among patients with diabetes
are much higher than for those without. Hence for
simplicity, given that most patients with type II
diabetes are aged >50 years, it seems reasonable to
treat all patients with diabetes as ‘coronary equiva-



lents’, thereby removing the need for total (often
confusingly referred to as global) risk estimation. A
risk scoring system (‘engine’) has been developed,
based on the UK Prospective Diabetes Study
(UKPDS), and this could be used for all patients
with diabetes (including those with type I dia-
betes).?® While this is undoubtedly the most accu-
rate tool for assessing risk in people with diabetes,
the threshold for intervention is exceeded by the
substantial majority of these patients. There is a lack
of evidence of the levels of cardiovascular risk and
thresholds for intervention in patients with type I
diabetes. Pending further evidence, it is reasonable
to treat ‘older’ (>40 years) patients as type II
diabetes, and to formally calculate the risk of
younger type I diabetic patients using one of the
dedicated risk assessors (Joint British Societies and
the UKPDS risk engine), although these calculate
risk for patients with type II diabetes.

The inadequacies of any risk-assessment system
are acknowledged.”® Nevertheless, the assessment of
total risk is increasingly endorsed and encouraged
as a guide to clinical practice, and strategies which
do not incorporate such an approach are likely to be
less cost-effective.

Improving accuracy at the expense of simplicity
can only be realised by computerised systems,
which incorporate many more variables, many of
which are not routinely recorded. Moreover, the
ideal system should predict major fatal and nonfatal
cardiovascular (rather than coronary) events and
incorporate some method of avoiding the short-
comings of predicting only short-term absolute risk.
Despite more emphasis on simplicity than accuracy,
the charts produced in these guidelines are the best
available option. This tool, like all of the others
available, should be used to guide rather than rule
practice by clinicians who should be fully aware of
the shortcomings of the system in use.

Blood pressure treatment thresholds (Box 5)

Previous BHS guidelines®*® advised early drug
treatment of patients with more severe hypertension
(>200/110 mmHg) and treatment of sustained BP
>160/100 mmHg. These recommendations remain
sound and are not altered. It is recommended that all
patients with grade I hypertension SBP: 140-159
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and/or DBP: 90-99 mmHg) should be offered anti-
hypertensive drug treatment if: (i) there is any
complication of hypertension or TOD (for TOD
definition see Table 1), or diabetes (Table 1) and/or
(ii) the estimated 10-year CVD risk is >20%, despite
lifestyle advice.

Decisions on treatment at lower levels of CVD risk
may also be influenced by the patient’s attitude to
treatment, and the benefit anticipated from treat-
ment.

When a decision not to treat any patient
with grade I (mild) hypertension is made, it is
essential to continue observation and monitoring of
BP, at least annually. BP will rise within 5 years to
levels clearly requiring treatment in about 10-15%
of patients. In addition, CVD risk will increase with
age, and therefore risk should be reassessed accord-
ingly. These patients should all be encouraged to
continue with lifestyle measures to lower BP and
CVD risk.

Thresholds for intervention are summarised be-
low and in Figure 1.

e Accelerated (malignant) hypertension (papilloe-
dema and/or fundal hemorrhages and exudates) or
with acute cardiovascular complications, for ex-
ample, aortic dissection; admit for immediate
treatment.

e BP >220/120 mmHg: treat immediately.

e BP >180-219/110-119 mmHg: confirm over 1-2
weeks, then treat.

e BP 160-179/100-109 mmHg:

e cardiovascular complications/TOD (for TOD
definition see Table 1) or diabetes (type I or
II) present—confirm over 3-4 weeks, then
treat;

e cardiovascular complications/TOD (for TOD
definition see Table 1) or diabetes (type I or II)
absent: lifestyle measures, re-measure weekly
initially, and treat if BP persists at these levels
over 4—12 weeks.

e BP 140-159/90-99 mmHg:

e cardiovascular complications/TOD (see Table 1)
or diabetes (type I or II) present—confirm
within 12 weeks, then treat;

e cardiovascular complications/TOD or diabetes
absent: recommend lifestyle measures, re-mea-
sure BP at monthly intervals;

Box 5 Thresholds and treatment targets for antihypertensive drug therapy

® Drug therapy should be started in all patients with sustained systolic blood pressures >160 mmHg or sustained diastolic blood
pressures >100mmHg despite nonpharmacological measures (A)
(] Drug treatment is also indicated in patients with sustained systolic blood pressures 140-159 mmHg or diastolic blood pressures

90-99 mmHg if target organ damage is present, or there is evidence of established cardiovascular disease, or diabetes, or the

10-year cardiovascular disease risk is >20% (B)

[ For most patients a target of <140 mmHg systolic blood pressure and <85 mmHg diastolic blood pressure is recommended (A).
For patients with diabetes renal impairment or established cardiovascular disease, a lower target of <130/80mmHg is

recommended
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THRESHOLDS FOR INTERVENTION
Initial blood pressure {(mmHg)

140-159 130-139 <130/85

>180/110 160-179
1001—1 09 90199 85-89
% ok selole
!
>160/100 140-159 <140/90
90-99

Target organ damage
or

or
diabetes
or
10 year CVD riskt > 20%

No target organ damage
cardiovascular complications | no cardiovascular complications
no diabetes

10 year CVD risk! <20%

and

and

and

|

| Treat|\1 Treat | Treat

Observe, reassess
CVD risk yearl

R R
yearl in 6 years

* Unless malignant phase of hypertensive emergency confirm over 1-2 weeks then treat
sl If cardiovascular complications, target organ damage or diabetes is present, confirm over 3—4 weeks then treat; if absent re-measure

weekly and treat if blood pressure persists at these levels over 4-12 weeks
Aok If cardiovascular complications, target organ damage, or diabetes is present, confirm over 12 weeks then treat: if absent re-measure
monthly and treat if these levels are maintained and if estimated 10 year CVD risk is 220%

1 Assessed with CVD risk chart

Figure 1 Blood pressure thresholds for intervention.

e if mild hypertension persists, estimate 10-year
CVD risk formally using the Joint British Socie-
ties CVD risk chart computer programme' or
the new CVD risk chart (Figure 2, see
Appendix D for instructions on how to use the
charts); treat if the estimated 10-year CVD risk is
>20%.

BP treatment targets

Randomised controlled trial evidence on optimal
targets for BP lowering is incomplete, with better
evidence for DBP targets®' than SBP targets,
although for most patients above age 50 years, SBP
is clearly a more important prognostic determinant
of adverse CVD outcome.®*

From all the intervention trials in hypertensive
people, including those with and without diabetes,
those at high CVD risk and those post stroke, the
overwhelming evidence for an optimal DBP sup-
ports a ‘lower the better’ policy,** without any
convincing evidence of a J-curve relationship.
Despite limitations, the Hypertension Optimal
Treatment (HOT) trial provides the best evidence
to date on optimal targets during antihypertensive
treatment of patients with a DBP of 100-
115 mmHg.*" Using an analysis based on achieved
BP levels rather than an intention-to-treat approach,
optimal target BP was reported to be 139/83 mmHg
and reduction of BP below the optimal level caused
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no harm. Importantly, patients were little disadvan-
taged in the HOT trial provided BP was reduced
below 150/90 mmHg. In light of these observations,
in the 1999 BHS guidelines, we recommended a BP
target of <150/90 mmHg as an ‘Audit standard’, that
is, the minimum target which all treated patients
should attain. This recommendation remains un-
changed.

In the HOT trial, an important practical finding
was that the optimal DBP was attained by titrating
treatment in a stepped-care fashion, aiming for DBP
targets of either <90, <85 or <80 mmHg. With this
systematic method of treatment, the final DBP was
above 90 mmHg in only 7% of patients.

For decades physicians have based their treatment
on DBP targets. With increasing recognition of the
importance of SBP as a risk predictor, several trials
both completed and in progress, aim for both SBP
and DBP targets of <140/90 mmHg. SBP targets are
usually more difficult to achieve than DBP targets,
but with adherence to a structured treatment
algorithm, including dose titration of drugs and
recommendations for add-on therapy, SBP targets of
140mmHg can be achieved in the majority of
patients.*®®

Among people with hypertension and diabetes in
the HOT trial, there appeared to be a significant
advantage, using an intention-to-treat analysis, of
aiming for a DBP pressure <80mmHg, which
halved the incidence of major cardiovascular events
compared with treatment aiming for a DBP
<90 mmHg.



Considering prospective observational data and
the findings of the HOT trial, recommendations for
target BPs during treatment are shown in Box 6.

Lifestyle advice
Lifestyle measures

Lifestyle measures for BP reduction are given in Box
7 and Table 4.

Primary prevention of hypertension

Current approaches to the prevention of adverse
cardiovascular sequelae due to hypertension are
unsatisfactory since they require prolonged drug
therapy for a large proportion of the adult popula-
tion. Moreover, this strategy does not reduce the risk
of treated hypertensive patients to that of the
normotensive population.*” A population strategy
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is therefore necessary: (1) to prevent the rise in BP
with age, and therefore reduce the prevalence of
hypertension, (2) to reduce the need for antihyper-
tensive drug therapy and (3) to reduce CVD burden.
The BHS proposes the following lifestyle modifica-
tions for the primary prevention of hypertension
consistent with those recently outlined by the US
National High BP Education Program:®*

e maintain normal body weight for adults (eg
body mass index 20-25 kg/m?);

e reduce dietary sodium intake to <100 mmol/
day (<6g of sodium chloride or <2.4g of
sodium per day);

e engage in regular aerobic physical activity such
as brisk walking (>30 min per day, most days of
the week);

e limit alcohol consumption to no more than
3units/day in men and no more than 2 units/
day in women.

Nondiabetic Men

149

Non - smoker Smoker
Age under 50 years
149 _ 180 B VD risk <10% over next 10 years
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Figure 2 Joint British Societies CVD Risk Prediction Chart.

Journal of Human Hypertension



Guidelines for management of hypertension
B Williams et a/

150
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Figure 2 Continued

Box 6 Suggested target blood pressures during antihypertensive
treatment. SBP and DBP should both be attained, for example,
<140/85 mmHg means less than 140mmHg for SBP and less
than 85 mmHg for DBP

Clinic BP (mmHg)
No diabetes Diabetes
Optimal treated BP <140/85 <130/80
Audit standard <150/90 <140/80

Audit standard reflects the minimum recommended levels of BP
control. Despite best practice, the Audit Standard will not be
achievable in all treated hypertensives. For ambulatory (mean
daytime) or home BP monitoring, reducing these targets by ~10/5 is
recommended. BP =blood pressure; SBP =systolic blood pressure;
DBP = diastolic blood pressure.

e consume a diet rich in fruit and vegetables (eg at
least five portions per day);

e consume a diet with reduced content of satu-
rated and total fat.
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Lifestyle changes in established hypertension

Recent controlled trials34-3842:85-90 (clinical trials

and trials included in reviews) have confirmed that
lifestyle changes can lower BP (Table 4). These
studies were not designed to quantify changes in
deaths or cardiovascular events, but rely on the
surrogate end point of reduced BP and its epide-
miological link to reduced CVD, and it is therefore
assumed that they will reduce CVD risk.

Clear verbal and written advice on lifestyle
measures should be provided for all hypertensive
patients and also those with high-normal BP or a
strong family history. Effective lifestyle modification
may lower BP as much as a single BP-lowering
drug.** Combinations of two or more lifestyle
modifications can achieve even better results.®
Lifestyle interventions reduce the need for drug
therapy, can enhance the antihypertensive effects of
drugs, reduce the need for multiple drug regimens
and can favourably influence overall CVD risk.
Conversely, failure to adopt these measures may



Box 7 Lifestyle measures
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o Lifestyle measures: weight reduction (A), reduced salt intake (A), limited alcohol consumption (A), aerobic exercise (A), reduced
total fat and saturated fat intake (A) and increased fruit and vegetable consumption (A) are effective in lowering blood pressure

(] Alone or in combination these interventions can reduce the need for drug therapy and enhance the effect of antihypertensive
agents (A). A favourable effect on cardiovascular outcome is assumed, but not proven

[ ] To reduce the overall cardiovascular disease risk, patients should stop smoking (B), reduce total fat and saturated fat intake and
increase consumption of mono-unsaturated fats and oily fish (B)

Table 4 Lifestyle interventions for blood pressure reduction

Intervention Recommendation

Expected systolic blood
pressure reduction (range)

Weight reduction

DASH eating plan®

Maintain ideal body mass index (20-25 kg/m?)

Consume diet rich in fruit, vegetables, low-fat dairy products with

5—-10 mmHg per 10kg
weight loss®>®°

8-14 mmHg?**%”

reduced content of saturated and total fat

Dietary sodium

restriction or <6g sodium chloride)

Physical activity

Alcohol
moderation

Men <21 units per week

Women <14 units per week

Reduce dietary sodium intake to <100 mmol/day (<2.4g sodium

Engage in regular aerobic physical activity, for example, brisk
walking for at least 30 min most days

84,87,88

2—8 mmHg

4-9mmHg?®**°

2—4 mmHg*”

DASH =Dietary Approaches to Stop Hypertension.

“Download the DASH eating plan from http://www.nhlbi.nih.gov/health/public/heart/hbp/dash.

attenuate the response to antihypertensive drugs.
Lifestyle measures that lower BP and may reduce
CVD risk in established hypertension are outlined in
Table 4 and Box 8.

In patients with grade 1 (mild) hypertension, but
no cardiovascular complications or TOD, the re-
sponse to these measures should be observed during
the first 4—6-month period of evaluation. When drug
therapy has to be introduced more urgently, for
example, in patients with grade 3 (severe) hyperten-
sion, lifestyle measures should be instituted along-
side drug treatment. The initiation of drug treatment
should never be delayed unnecessarily, especially in
patients at higher levels of risk.

Weight reduction by calorie restriction is appro-
priate for the majority of hypertensive patients
because most are overweight.®® Low-calorie diets
have a modest effect on BP in such individuals,®?—%¢
but nearly 50% can expect a reduction of 5/5 mmHg
or better in the short term. Body mass index is
frequently used as a measure of overweight but other
measures of obesity, particularly central obesity, are
better markers of adverse cardiovascular outcomes.®
Weight reduction also has beneficial effects on
associated risk factors such as insulin resistance,
diabetes, dyslipidaemia and LVH.?® The BP-low-
ering effect of weight reduction®” may be enhanced
by a simultaneous increase in physical exercise,’® by

Box 8 Lifestyle measures that lower blood pressure and cardio-
vascular disease

1. Lifestyle measures that lower blood pressure

[ ] Weight reduction

(] Reduced salt intake

[ ] Limitation of alcohol consumption

[ ] Increased physical activity

(] Increased fruit and vegetable consumption
(] Reduced total fat and saturated fat intake

2. Measures to reduce cardiovascular disease risk

[ ] Cessation of smoking

[ Reduced total fat and saturated fat intake

® Replacement of saturated fats with mono-unsaturated fats
[ Increased oily fish consumption

alcohol moderation in heavy drinkers®® and by
reduction in sodium intake.*®

Salt reduction from an average of 10 to 5g
(5g=~1 teaspoon) daily lowers BP by about
5/2mmHg"* "% with larger BP falls in the elderly
and in those with higher initial BP levels."’® About
one-third of people will achieve a reduction of 5/
5mmHg or more. These effects are additive to the
BP-lowering effect of a healthy diet, for example, the
Dietary Approaches to Stop Hypertension (DASH)
diet.** All hypertensive patients should have clear
verbal and written advice to reduce salt intake to
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<6 g/day (<100 mmol/day). Many will already have
discontinued adding salt at the table and, even
when cooking, but few are aware of the large amount
of salt in processed foods, such as bread (one slice
contains 0.5 g of salt), some breakfast cereals, ready-
prepared meals and flavour enhancers such as stock
cubes or manufactured sauces. Patients, and those
who cook for patients, should be provided with
specific written advice (see Appendix E—Blood
Pressure Association).

Alcohol intake above 21units/week is associated
with BP elevation'®~'%° that is reversible by redu-
cing the intake.®®''® Binge drinking is associated
with an increased risk of stroke." Hypertensive
patients should be advised to limit their alcohol
intake to 21units/week (men) and 14 units/week
(women). Structured interventions to reduce alcohol
consumption have on average a small effect on BP,
reducing SBP (and possibly DBP) by about 2-
3mmHg.?*""* Consumption of smaller amounts of
alcohol, up to the recommended limit, may protect
against CHD'®® and should not be discouraged.

Physical activity should be regular, aerobic (eg
brisk walking) and tailored to the individual patient.
For example, three vigorous training sessions per
week may be appropriate for fit younger patients or
brisk walking for 20minutes/day in older pa-
tients."*""* Isometric exercise such as heavy weight
lifting is not recommended for hypertensive patients
due to the associated pressor effects on BP. Taking
regular aerobic exercise has a small effect on BP,
reducing SBP and DBP by about 2-3 mmHg."">~""®
Interventions which actively combine exercise and
diet may reduce both SBP and DBP by 5-
6 mmHg."">~"*%1"% For patients with severe hyperten-
sion, or if hypertension is poorly controlled, heavy
physical exercise should be discouraged and post-
poned until appropriate drug therapy has been
instituted and found to be effective.

In observational studies, physical exercise ap-
pears to exert a strong protective effect against
cardiovascular mortality."*® Physical activity, either
at work or in leisure time, is associated with a lower
risk of CHD in men and women.'**"*** The largest
reduction in risk is between sedentary and moder-
ately active individuals with a more modest reduc-
tion between moderate and vigorous activity.
Protection is lost when exercise is discontinued.
Any activity appears to be of benefit but those that
are more active appear to gain more protection. A
reasonable strategy is regular aerobic exercise (eg
brisk walking) for at least 30 min, ideally on most
days but at least 3 days/week.

Increased fruit and vegetable consumption is
supported by controlled-trial evidence that an
increase from two to seven portions daily lowers
BP by around 7/3 mmHg in hypertensive patients."*®
Hypertensive patients should be given clear advice
to increase fruit and vegetable intake to at least five
portions per day. When this is combined with an
increase in low-fat dairy products and reduction of
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total and saturated fat, BP falls may be larger,
averaging 11/6 mmHg in hypertensive patients.’®®
The mechanism whereby fruit and vegetable con-
sumption are thought to lower blood pressure is
uncertain. However, this may be due to an asso-
ciated increase in potassium intake, which is
compatible with some supplementation studies.**®

Lifestyle modifications NOT recommended for
reducing BP: The best available evidence does not
support the use of calcium, magnesium or potas-
sium supplementation (ie tablets) individually or in
combination to achieve a worthwhile reduction in
BPp.?9401277136 - Gtructured  interventions to reduce
stress (stress management, meditation, yoga, cogni-
tive therapies, breathing exercises and biofeedback)
have been shown to result in short term reductions
in BP**77'#! but the interventions studied have been
so varied, it is difficult to be prescriptive with regard
to an effective strategy. Limited and inadequate
evidence are available to support the use of garlic,
herbal and other complimentary medicines to
lower BP.

Cigarette smoking does not, except when chronic
and heavy, appear to be associated with hyperten-
sion™****? but BP does rise acutely during smoking,
and this results in the systematic underestimation of
usual BP among regular smokers, since this is
usually based on clinical readings when the patient
is not smoking. Extensive observational data show
that smoking has a graded adverse effect on risk of
cardiovascular complications'** and increases CVD
risk more than mild hypertension. It is a major factor
related to the persistent increase in coronary and
stroke mortality in men with treated hypertension.*”
Those who stop smoking experience a rapid decline
in risk, by as much as 50% after 1 year, but up to 10
years may be needed to reach the risk level of those
who have never smoked.'**'*®* Hypertensive pa-
tients who smoke should be given advice and help
to stop smoking. Physician advice and encourage-
ment given repeatedly over time has been shown to
reduce smoking by 21%."° The use of nicotine-
replacement therapies is safe in hypertensives and
approximately doubles smoking-cessation rates.'®®
All forms of nicotine replacement therapy are
effective particularly in those who seek help in
stopping smoking.'***** Individuals need to recog-
nise their increased risk due to smoking and also
recognise the need to stop and be motivated to do so.

Dietary fat is a major determinant of the level of
serum cholesterol, which with or without hyperten-
sion is an important predictor of CVD.*” All patients
should be advised to keep total dietary intake of fat
to <35% of total energy intake, to keep the intake of
saturated fats to <33% of total fat intake, to keep the
intake of cholesterol to <300mg per day, and to
replace saturated fats by an increased intake of
mono-unsaturated fats. These dietary changes can
be very effective, but in clinical practice have been
shown to reduce serum cholesterol by only about
6% on average,'” because it is difficult to imple-



ment and sustain such measures.”® Regular intake
of fish and other sources of omega 3 fatty acids (at
least two servings of fish per week) will further
improve lipid profiles and has been shown to reduce
BP,*** as does the DASH diet.'?®

Effective implementation of these lifestyle mea-
sures requires enthusiasm, knowledge, patience and
considerable time spent with patients and other
family members. It is best undertaken by well-
trained health professionals, for example, practice
or clinic nurses, and should be supported by clear
written information (see Appendix E—Blood Pres-
sure Association). A common approach in success-
ful lifestyle modification programmes is the use of
group working. Healthcare teams and patient orga-
nisations could usefully provide information or
organise local groups which promote healthy life-
style changes.

Drug treatment
Introduction to drug treatment

Several classes of drugs have been used to lower BP,
including thiazide/thiazide-like diuretics, beta-re-
ceptor-blocking drugs (beta-blockers), CCBs, ACE
inhibitors, ARBs, alpha-adrenoceptor blockers (al-
pha-blockers) and older agents whose actions in
general were sympatholytic, that is, they interfered
at various sites with the activation of the sympa-
thetic nervous system.

In unselected hypertensive populations, no one
class of agents is any more effective at lowering BP
than another. Overall, single drug therapy will
reduce BP by, on average, no more than about 7—
8%; however, there is substantial interindividual
variation in response to single drugs with large
absolute falls in some patients, contrasting with
little or no response in others.**

These large variations in drug responses reflect
marked heterogeneity in the pathogenesis of BP
elevations in hypertension and the multiplicity of
pathophysiological mechanisms responsible for
higher levels of BP.**¢

There have been several attempts to profile
subjects with regard to hypertensive phenotype in
the hope that this would permit better selection for
individual drug therapy. With one or two notable
exceptions (age and ethnicity), this has been largely
unsuccessful.*®”1°8

The major drug classes are described below (for
further reading see Kaplan'® and Swales*®"):
Thiazide/thiazide-like diuretics
Thiazide/thiazide-like diuretics lower BP by a
complex series of mechanisms. Urinary loss of
sodium resulting from a blockade of renal tubular
reabsorption of sodium is integral to the antihyper-
tensive effect. Sustained actions of thiazide/thia-
zide-like diuretics on the kidney make them
preferable to loop diuretics, with which short-term
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sodium and water loss may be compensated for by
sodium retention during the latter part of the dosing
interval and amelioration of their BP-lowering
efficacy. Early blood volume loss with thiazide/
thiazide-like diuretics may be accompanied by
reflex activation of several vasoconstrictor mechan-
isms including the renin—angiotensin—aldosterone
system, which may transiently raise peripheral
vascular resistance and attenuate BP lowering. The
lowering of BP following the introduction of
thiazide/thiazide-like diuretic therapy over a period
of days, results from gradual reduction in peripheral
resistance.

Thiazide diuretics (bendroflumethiazide, hydro-
chlorthiazide) differ from thiazide-like diuretics
(chlortalidone, indapamide) in several of their
actions including ion channel-blocking activity,
duration of action and carbonic anhydrase inhibi-
tory activity, the implications of which are uncer-
tain.

Thiazide/thiazide-like diuretic use in hyperten-
sion may be associated with hypokalaemia (drug
and dose dependent), impaired glucose tolerance
(worse when combined with a beta-blocker), small
increments in blood levels of LDL cholesterol,
triglycerides and urate.

Thiazide/thiazide-like diuretic use is associated
in some patients with erectile dysfunction. Their
efficacy is reduced in those receiving nonsteroidal
anti-inflammatory drugs (NSAIDS), and they should
usually be avoided in patients with a history of gout
and those receiving lithium due to a high risk of
lithium toxicity.

Potassium-retaining diuretics (eg amiloride, triam-
terene, Spironolactone}

Potassium-retaining diuretics have two main roles
in the treatment of hypertension. Firstly they may be
used to limit potassium loss in patients treated with
thiazide/thiazide-like diuretics. Secondly, spirono-
lactone may play an important role in BP lowering
in the increasingly recognised number of patients
with ‘resistant’ hypertension in whom BP may be
dependent on hyperaldosteronism.*®*

These potassium-retaining diuretics act by block-
ing sodium/potassium exchange in the renal distal
tubules. They should not be used as first-line
diuretic agents, except when the diagnosis of
hyperaldosteronism has been made, but rather as
add-on therapy to thiazide/thiazide-like diuretics.
Care is needed in patients with impaired renal
function due to the risk of hyperkalaemia. Also,
when combined with an ACE inhibitor or an ARB,
the risk of hyperkalaemia may be increased. One
side effect of the aldosterone antagonist spironolac-
tone, that is, gynaecomastia, is common due to their
antiandrogen effects.

Loop diuretics have no place in the routine
management of hypertension, except in patients
with impaired renal function and/or heart failure.
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Beta-adrenoceptor-blocking drugs (beta-blockers)
Beta-blockers were originally developed for their
antianginal properties and were subsequently found
to lower BP. Despite extensive investigations, their
mode of action in lowering BP remains controversial
and may differ according to the individual pharma-
cological and physico-chemical properties of drugs
within the class. Most beta-blockers, with the
exception of those with strong intrinsic sympatho-
mimetic activity, reduce cardiac output by virtue of
their negative chronotropic and inotropic effects. As
with diuretics, short-term haemodynamic responses
are offset by reflex activation of vasoconstrictor
mechanisms, which may limit initial BP lowering.
Longer term reduction in arterial pressure over days
occurs due to restoration of vascular resistance to
pretreatment levels. Partial blockade of renin release
from the kidney may contribute to the later
haemodynamic response.

Beta-blockers differ in their duration of action,
their selectivity for beta-1 receptors, lipophilicity
and partial agonist activity. Side effects include
lethargy, aches in the limbs on exercise, impaired
concentration and memory, erectile dysfunction,
vivid dreams and exacerbation of symptoms of
peripheral vascular disease and Raynaud’s syn-
drome. They are contraindicated in asthma and
cause adverse metabolic effects, including impair-
ment of blood glucose control and worsening of
dyslipidaemia—notably reduced HDL-cholesterol
and raised triglycerides. There is accumulating
evidence that beta-blockers increase the likelihood
of new-onset diabetes, particularly when combined
with thiazide/thiazide-like diuretics.

Calcium channel blockers (CCBs)

CCBs are used for their antianginal and antihyper-
tensive properties. The dihydropyridine CCBs (eg
nifedipine, amlodipine) are more selective at block-
ing L-type calcium channels in vascular smooth
muscle cells and thereby inducing vascular relaxa-
tion with a fall in vascular resistance and arterial
pressure. Nondihydropyridine CCBs (diltiazem and
verapamil) at therapeutic doses block calcium
channels in cardiac myocytes, thereby reducing
cardiac output. Verapamil has an additional antiar-
rhythmic action through its effects on the atrioven-
tricular node.

The earlier formulations of some dihydropyri-
dines such as capsular nifedipine have a rapid onset
of action, unpredictable effects on BP, and are
accompanied by reflex sympathetic stimulation,
tachycardia and activation of the renin—angioten-
sin—aldosterone system. In some cases, they can
precipitate angina. These agents have no place in
the management of hypertension even in the
emergency setting. Longer acting dihydropyridines
have been shown to lower BP very effectively by
causing arterial vasodilatation with little or no
neurohumoral activation.
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Side effects of dihydropyridine CCBs include
dose-dependent peripheral oedema, which is not
due to fluid retention, but results from transudation
of fluid from the vascular compartments into the
dependent tissues due to precapillary arteriolar
dilatation. Gum hypertrophy occurs, but is rarely
seen with nondihydropyridine CCBs. Nondihydro-
pyridine CCBs cause less peripheral oedema, but are
negatively inotropic and negatively chronotropic,
and should therefore be avoided in patients with
compromised left ventricular function and used
with extreme caution in combination with beta-
blockers. Verapamil use is commonly accompanied
by constipation.

Angiotensin-converting enzyme (ACE) inhibitors
These drugs block the conversion of angiotensin I to
angiotensin II by inhibiting ACE. The resulting
reduction in levels of angiotensin II leads to
vasodilatation and a fall in BP. Angiotensin II has
many additional actions that are potentially harmful
to the cardiovascular system and has been impli-
cated in the pathogenesis of structural changes in
the heart, blood vessels and kidneys in hypertension
and in other CVD."%?

Acute falls in BP following the introduction of
ACE inhibitors may occur when the renin—angio-
tensin system is activated, for example, in patients
who are dehydrated, in heart failure, or in patients
with accelerated hypertension. It is rarely seen,
however, when therapy is initiated in uncompli-
cated hypertensive patients. Other physiological
systems upon which angiotensin II may exert an
important influence may contribute to the BP fall
when the biosynthetic pathway is blocked by ACE
inhibitors.

Side effects include the development of a persis-
tent dry cough in 10-20% of users,'®® and rarely
(circa 1%) angio-oedema. The latter is much more
common in the black population (circa 4%). These
drugs should be avoided in women of child-bearing
potential because of the danger of foetal renal
maldevelopment. They should not be used in
patients with bilateral renal artery disease because
they may precipitate deterioration in renal function
and renal failure.

Angiotensin receptor blockers (ARBs)

These drugs block type I angiotensin II (AT1)
receptors leading to vasodilatation and a fall in BP.
In common with ACE inhibitors, they interfere with
the actions of angiotensin II on the kidney. Owing to
their receptor selectivity for the angiotensin receptor
(AT1), and their lack of potentiation of bradykinin
and possibly other vasoactive peptides, cough and
angio-oedema are much less likely to occur than
with ACE inhibitors. They are generally very well
tolerated by patients intolerant of other therapies.
Cautions and contraindications are similar to those
outlined for ACE inhibitors.



Alpha-adrenoceptor blocking drugs (alpha blockers)
Early members of this class (eg prazosin) were short-
acting drugs that blocked the activation of alpha-1
adrenoceptors in the vasculature, leading to vasodi-
latation. Postural hypotension was a recognised
problem. Longer acting agents, for example, dox-
azosin and terazosin, lessen this problem. Addi-
tional properties include alleviation of some of the
symptoms of benign prostatic hypertrophy. Stress
incontinence may be exacerbated in women.

Sympatholytic agents and older drugs

Many of the earliest agents developed for BP control
blocked the activation of the sympathetic nervous
system at various levels including the cardiovascu-
lar regulatory nuclei in the brain stem, the periph-
eral autonomic ganglia and the postganglionic
sympathetic neurone.

With one or two exceptions, few of these agents
have any residual role to play in today’s treatment of
hypertension because side effects are common, often
unpleasant and potentially harmful.

The use of methyldopa, which reduces sympa-
thetic outflow from the brain stem will be discussed
in more detail in relation to hypertension in
pregnancy, which is its main indication. Other
centrally acting sympatholytics include clonidine
(now rarely used owing to its short duration of
action and risks of withdrawal hypertension) and
moxonidine a better tolerated drug, which acts as a
central imidazoline receptor agonist, thereby redu-
cing peripheral sympathetic activity.

Other vasodilators

Hydralazine—a short-acting nonselective vasodila-
tor—has been replaced by better tolerated and more
effective drugs. Minoxidil is a powerful vasodilator,
the use of which is restricted to extreme resistant
hypertension. It is potentially diabetogenic and
stimulates body hair growth.

Intravenous nitrates, sodium nitroprusside and
other intravenously administrated potent vasodila-
tors such as fenoldopam, a dopamine agonist, are
reserved for hospital use in hypertensive emergen-
cies.

Importance of BP control

It is emphasised that optimal cardiovascular out-
come is more consistently linked with BP control
rather than with the drug class used to achieve it.**
Although the evidence base on optimal target
pressures for both SBP and DBP remains incom-
plete, in clinical practice, the majority of hyperten-
sive patients on treatment remain well above
currently recommended treatment targets for BP
control.** Several individual trials and recent meta-
analyses have shown beyond reasonable doubt that
the lower the pressure the better, and that this
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should be the primary objective of any treatment
strategy.?*

Choice of antihypertensive drug

For each major class of antihypertensive drug, there
are compelling indications for use in specific patient
groups, and also compelling contraindications.
There are also indications, contraindications and
cautions that are less clear-cut, and which are given
different weight by different doctors. These indica-
tions, contraindications and cautions for each of the
drug classes are summarised in Table 2. When none
of the special considerations listed in Table 2 apply,
initial drug selection should follow step 1 of the AB/
CD algorithm (see later).

Placebo-controlled trial evidence on ‘older’
BP-lowering drugs

Randomised placebo-controlled trials usually using
diuretics and/or beta-blockers have shown signifi-
cant reductions in stroke incidence of about 38%,
coronary events of 16% and cardiovascular mortal-
ity of 21%."®* The reduction in coronary events in
these trials was less than the 20-25% risk reduction
predicted from observational studies for a similar
difference in BP.*®® The reduction in coronary events
in two placebo-controlled trials using lower dose
diuretics was larger at 28% than in earlier trials
using higher doses of thiazide/thiazide-like diure-
tics.*®®*%” These lower-dose thiazide/thiazide-like
diuretic-based regimens also reduced cardiovascular
and all-cause mortality significantly.

The larger benefit on coronary events observed in
these trials with lower-dose thiazide/thiazide-like
diuretics may be related to the different populations
studied (older age, higher CVD risk or predominance
of isolated systolic hypertension (ISH)), to the lower
incidence of hypokalaemia, or to the play of chance.

The optimal dose of thiazide/thiazide-like diure-
tics is unclear, but higher doses, that is, >25mg
hydrochlorthiazide or >5mg bendroflumethiazide,
or > 25 mg chlortalidone, should be avoided because
such doses will further increase the risk of metabolic
abnormalities with little if any additional BP low-
ering. Whether the very low doses commonly
advocated (ie hydrochlorthiazide 12.5 mg, bendro-
flumethiazide 2.5mg) are the most effective doses
for BP lowering or preventing cardiovascular events
remains uncertain'®® and requires further study.

Placebo-controlled trial evidence on ‘newer’
BP-lowering drugs

At the time of the last BHS guidelines, there was
little evidence from randomised controlled trials on
which to base recommendations regarding the
effectiveness of newer agents such as ACE inhibitors
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and CCBs with regard to CVD prevention. Since
then, several placebo-controlled trials of ACE in-
hibitors have been performed, albeit not specifically
in hypertensive populations. The Heart Outcomes
Prevention Evaluation (HOPE),*® Perindopril Protec-
tion Against Recurrent Stroke Study (PROGRESS),*®
EUropean trial on Reduction Of cardiac events with
Perindopril in stable coronary Artery disease
(EUROPA)'” and other trials have been carried out
in patients at high CVD risk rather than high BP. In
each of these trials, there were substantial reduc-
tions in CVD events in those allocated to an ACE
inhibitor, accompanied by reductions in BP. It is the
Committee’s view that these cardiovascular benefits
were most likely explained by better BP control in
those allocated to the ACE inhibitor, but it is not
possible to rule out other additional benefits. A
single placebo-controlled trial with the dihydropyr-
idine nitrendipine in patients with ISH resulted in
convincing evidence of a reduction in CVD events in
the active treatment group.*®®

Study on Cognition and Prognosis in the Elderly
(SCOPE) recruited mostly patients with ISH, and set
out to compare the ARB, candesartan with place-
bo.’”® The findings were confounded by the use
of BP-lowering drugs in the placebo limb, such that
the BP difference between limbs was less than
expected and thus the study was underpowered.
There were no significant differences in the primary
outcome of combined CVD events or in stroke, but
the nonsignificant reductions in both these end
points were similar in size to those observed in the
LIFE trial.

Active comparator trials comparing different
BP-lowering drugs

Little, if any, differences in combined cardiovascular
outcomes were observed in a series of trials
comparing older regimes (usually diuretic/beta-
blocker based) with newer regimens based on ACE
inhibitors or CCBs (CAPtopril Prevention Project
(CAPPP),"® Nordic DlLiazem study (NORDIL),®
International nifedipine once-daily study (IN-
SIGHT),® Swedish Trial in Old Patients with
hypertension 2 (STOP2)."* This may have been the
result of the inadequate power of each of these
studies to show cause-specific differences in out-
come. More recently, antihypertension and lipid-
lowering treatment to prevent heart attack trial
(ALLHAT), the largest hypertension trial ever con-
ducted, reported its findings.** It was designed to
compare the effect of four different first-line anti-
hypertensive drugs on a combined primary end
point of nonfatal MI and fatal CHD. In over 40 000
hypertensive patients, initial therapy with the
reference drug, a thiazide-like diuretic, chlortali-
done, was compared with the ACE inhibitor,
lisinopril, the CCB amlodipine and the alpha-
blocker’ doxazosin. The ALLHAT population was
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recruited on the basis of higher CVD risk (many had
established CHD or diabetes). The population was
elderly and by design included a large proportion of
women (47%) and African Americans (32%) (3%
were Hispanic black).

The alpha-blocker limb was stopped prematurely
after approximately 3 years due to an excess of
combined CVD events compared with chlortalidone.
This excess was largely due to a reported increase in
heart failure, although there was no associated
increase in mortality or in the primary endpoint—
despite a 3mmHg difference in SBP in favour of
chlortalidone.

After an average of about 5 years, there was no
difference in the primary outcome or all cause
mortality in the remaining three limbs of the trial.
For the secondary end point of stroke, there was a
15% excess in the lisinopril limb compared with
chlortalidone (P=0.02), which was compatible with
less good BP control in the lisinopril limb of the
trial. There was a reported 19% excess of heart
failure in the lisinopril limb compared with the
chlortalidone limb and in the amlodipine limb (38%
excess compared with chlortalidone). Concerns
have been raised about validation of this end point.
ALLHAT was an important trial which had the
potential to influence many guidelines, but the
interpretation of the findings require detailed con-
sideration before the unqualified conclusion and
recommendations of the authors and the subsequent
JNC 7 report” are accepted in clinical practice.
A detailed critique of this study and an analysis of
the results is beyond the scope of the guidelines
and the reader is referred to the following commen-
taries."”"'7?

Following publication of ALLHAT, the second
Australian National Blood Pressure study (ANBP2)
trial, which for the first time compared a truly low
dose of a thiazide diuretic (hydrochlorothiazide
12.5mg once daily) with an ACE-inhibitor-based
regimen, was reported.’®® This trial had several
shortcomings, including poor compliance, and
produced an equivocal result suggesting that the
ACE inhibitor was of borderline superiority in
protecting against cardiovascular events. The results
appear to contradict those of ALLHAT and are of
uncertain value.

In the Losartan Intervention for Endpoint re-
duction in hypertension (LIFE) study in which
treatment with an ARB was compared with a
beta-blocker,” the losartan-based regimen reduced
cardiovascular events compared with the ateno-
lol-based regimen. The difference was largely
attributable to a risk reduction in stroke despite
there being little difference in BP between groups.
These data from the LIFE trial raise the possibility of
stroke protection with ARB-based treatments that
add to the benefit of BP lowering. However,
controversy remains as to whether this reflects less
effective stroke prevention afforded by beta-block-
ade, as suggested by some earlier trial evidence.®”



Meta-analyses of BP-lowering trials

Since the 1999 BHS guideline, the Blood Pressure
Lowering Trialists’ Collaboration have conducted
two major meta-analyses of BP-lowering drugs.?***
The first published in 2000 examined the effective-
ness of ‘newer therapies’, that is, ACE inhibitor or
CCB-based treatments vs conventional therapies
(diuretic/beta-blocker-based) and concluded that
‘newer therapies’ were as effective, but no more
effective than conventional therapy at reducing
stroke, CHD morbidity or mortality, or all-cause
mortality.? However, despite its size, this meta-
analysis was still underpowered to demonstrate
potentially important differences between drug
classes with regard to cause specific outcomes.
Nevertheless, this analysis confirmed the safety
and efficacy of CCB-based therapy at a time when
there was controversy about this issue. The 2000
meta-analysis has recently been updated in the
second cycle of prospectively designed overviews
from the Blood Pressure Lowering Treatment Trial-
ists’ Collaboration.** This new analysis of 29 trials
and 162 341 participants with over 700 000 years of
patient follow-up includes the more recent studies
such as ALLHAT, ANBP-2, SCOPE and LIFE. Its
findings are largely consistent with the 2000 meta-
analysis, notably that, in general, the main driver of
benefit from BP-lowering therapy is BP lowering per
se, and that there is little evidence of additional
drug class-specific benefits with regard to major
cardiovascular outcomes overall. The caveats to this
general conclusion are (1) that CCB-based therapy
may be less protective than other agents against the
development of heart failure; (2) there may be small
benefits of CCB-based therapy, and even larger
benefits of ARB-based therapy with regard to stroke
prevention over and above the benefits of BP
lowering; (3) there may be compelling indications
for specific drug classes for target organ protection
(see Table 2).

BP-lowering drugs and new-onset diabetes

People with hypertension experience a doubling in
their lifetime risk of developing type II diabetes.’”*
In several recent trials, different rates of the
development of new-onset diabetes have been
reported with different BP-lowering treatment stra-
tegies.>'**!

In early trials using higher doses of thiazide/
thiazide-like diuretics, impairment of glucose toler-
ance was observed.'®” Beta-blockers have also been
shown to impair glucose tolerance and worsen other
metabolic variables. In recent trials, when beta-
blockers have been combined with thiazide/thia-
zide-like diuretics, new-onset diabetes occurred
more frequently (by about 15%) than with regimens
based on newer therapies such as ACE inhibitors,
ARBs and CCBs.>"#2!
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The longer-term consequences of these findings
beyond the duration of the trials in which they have
been observed are of concern because of the
potential of impaired glucose tolerance and diabetes
to increase CVD risk.

Recommendations for drug selection in practice—The
BHS AB/CD algorithm

Hypertension control remains suboptimal in the
UK.** Most people require more than one drug to
control BP, and yet the majority of treated hyperten-
sive patients continue to receive monotherapy.*®
Moreover, the UK has by far the lowest rate of
fixed-dose combination therapy use in Europe and
BP control rates lag substantially behind those of
North America.'®* Hypertension guidelines hitherto
have lacked the didactic treatment protocols com-
mon to other diseases such as asthma and heart
failure, that have provided clear guidance on drug
sequencing.

Since the 1999 BHS guidelines, clinical trials have
clearly shown that treatment algorithms deliver
better BP control than current clinical practice.
The BHS has recently published a treatment algo-
rithm (AB/CD)** designed to encourage improved
BP control. Although randomised, controlled trials
have yet to validate this specific algorithm, the
recommended combinations are similar to those
used in many randomised controlled trials of BP-
lowering drugs, and involves extrapolation from an
understanding of how different drugs work.

The treatment plan that we wish to endorse is
modified from the original AB/CD rule.*® Each letter
refers to a BP-lowering drug class'”® and the AB/CD
algorithm is illustrated in Figure 3.

It is important to note that the emphasis is on
BP control. The AB/CD protocol is not restrictive
and provides a template that allows the use of all
classes of antihypertensive drugs. All things being
equal and when there are no compelling indications
for treatment with a specific class of drugs (see
Table 2), then the cheapest available drugs should be
used.

The theory underpinning the AB/CD algorithm is
that hypertension can be broadly classified as ‘high
renin’ or ‘low renin’, and is, therefore, best initially
treated by one of two categories of antihypertensive
drug, that is, those which inhibit (ACE inhibitors/
ARBs or beta-blockers) and those which do not
inhibit (CCBs or diuretics) the renin—angiotensin
system. Renin-profiling studies have demonstrated
that younger people <55 years and caucasians tend
to have higher renin levels relative to older people
(=55 years) or the black population (of African
descent). Thus, the A or B drugs which reduce BP at
least in part by suppressing the renin—angiotensin
system at one point or another are generally more
effective as initial BP-lowering therapy in younger
caucasian patients. In contrast, CCBs and diuretics
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The British Hypertension Society recommendations for
combining blood pressure lowering drugs

Younger (e.g.<55yr)

Older (e.g.255yr)

and Non-Black or Black
Step 1 A (or BY) Il- | CorD |
Step 2 A (or B*) CorD
Step 3 "

awrer |[+][c][+][o]

Stop ¢ s B
Resistant Add: either a-blocker or spironolactone or other diuretic
Hypertension
A: ACE Inhibitor or angiotensin receptor blocker B: B - blocker
C: Calcium Channel Blocker D: Diuretic (thiazide)

* Combination therapy Involving B and D may Induce more new onset dlabetes compared with other comblnation theraples

Adapted from reference 45

Figure 3 Recommendations for combining blood pressure lowering drugs/ABCD rule.*

are less effective as initial BP-lowering therapy in
these patients, and are better used first-line in older
caucasians or the black population of any age."”*""®

Prospective evidence for the recommendations at
step 1 arise from crossover studies in younger
caucasian patients which found A or B to be almost
twice as effective as C or D in reducing BP."*"'7® A
randomised, parallel group study also reported D to
be less effective in young caucasians, and that C was
more effective (at all ages) than A or B in the black
population.”® The crossover studies permitted
recognition of the two main categories of drug
response, with correlation coefficients of 0.7 for
the responses within each of the pairs, AB and CD,
but no significant correlation between responses to
drugs from opposite categories—for example, A and
C. One other study, using ABPM, also reported a
significant correlation between the BP-lowering
response to A and B, but not between either of these
and C." The correlation data imply that there is
little to be gained in efficacy from switching within
each pair, for example, from A to B, whereas
switching between pairs might enable a patient
unresponsive to initial therapy to be controlled on a
single drug. On the other hand, when a patient does
respond to, but is intolerant of, a drug, it is logical to
switch to the other member of the pair—for
example, from B to A.

The evidence for recommending C or D in older
patients derives from the ALLHAT study which
showed that, in older patients, C and D lowered BP
more than A (an ACE inhibitor), the difference being
most marked in black patients.*® Less direct evi-
dence comes from a comparison of BP response to
drugs in different trials. Outcome trials still in
progress, Valsartan Antihypertensive Long-term Use
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Evaluation (VALUE) and ASCOT will provide direct
comparisons within the same trial of the efficacy of
C with A (an ARB) or B, respectively.

Turning to combination therapy—steps 2 and 3 in
the AB/CD rule—the algorithm is less firmly
scientifically based but supported by theory and
clinical experience. The theory of combining one
each of either A or B with either C or D derives from
the respective effect of these categories on the renin—
angiotensin system.'®*'®' All four of the possible
permutations of {A or B}+{C or D} have been
approved by regulatory authorities as fixed-dose
combinations. The most widely used combinations
which are undoubtedly effective in terms of BP
reduction are those of beta blockade and thiazide/
thiazide-like diuretics, ACE inhibitor or ARB and
thiazide/thiazide-like diuretics, and beta-blocker
and CCB. When fixed-dose combinations replicate
the desired treatment plan for a patient and when
there is no cost disadvantage to their use, the BHS
recommends the use of fixed-dose combinations as a
sensible way of reducing the number of medications
and thereby potentially improving adherence with
therapy.

The AB/CD algorithm includes B in brackets. This
is to emphasise the fact that each of the recent
outcome trials that have reported the onset of new
diabetes as a secondary end point has found a
significant excess of new-onset diabetes in patients
receiving an ‘older’ compared with a ‘newer’ class of
drug (see above).®'* To what extent this is because
older drugs enhance the already increased risk of
developing type II diabetes in people with hyperten-
sion, and/or whether ‘newer’ drugs reduce that risk,
is unclear. Retrospective studies of treated hyper-
tensive cohorts have strongly implicated beta-



blocker therapy as potentiating the risk of develop-
ing new-onset diabetes. This is supported by the
findings of the LIFE trial in which there was a
significant 15% excess of new-onset diabetes over 5
years when beta-blocker-based therapy was directly
compared to ARB-based therapy. All other treat-
ments being equivalent, including the used of
thiazide/thiazide-like diuretics in approximately
90% of patients in both arms of the trial. Whatever
the mechanism, this is not cosmetic and the
potential long-term effects of diabetes behove us to
take the implication of this finding seriously. The
ongoing ASCOT trial*®* will provide much-needed
randomised controlled evidence as to whether these
concerns are valid.

One post hoc analysis has suggested that the
increased risk of new-onset diabetes is confined to
patients with an elevated blood glucose at baseline,
low HDL-cholesterol, obesity or genetic (family or
ethnic) predisposition to diabetes."®® Another sug-
gested that the risk is confined to patients receiving
the higher dose of older drug."®* Thus, in patients at
especially high risk of developing diabetes, that is,
(1) strong family history of type II diabetes, (2)
obesity, (3) impaired glucose tolerance and/or
features of the metablic syndrome, or (4) specific
ethnic groups, such as in the South Asian commu-
nity, it is advisable to limit the dose of (B) and not to
combine these drugs, particularly with a diuretic.

At step 3, we recommend combining A or (B) with
C and D. This triple therapy combination has been
used in many of the clinical outcome trials de-
scribed earlier. Moreover, this triple therapy ap-
proach can be achieved by using only two tablets if
fixed dose combinations are used, for example,
BD+C, or AD+C.

In patients with more resistant hypertension,
advice is even more anecdotal or theory-based
A+B+C+D may be effective. Alternatively, it is
at this stage that the addition of alpha blockade may
be of particular use. Many patients with resistant
hypertension may be helped by further elimination
of sodium, and in particular, impressive BP low-
ering has been reported anecdotally with the use of
the aldosterone antagonist spironolactone."®"8%18%

Dosage

The drug formulation used should ideally be
effective when taken as a single daily dose. An
interval of at least 4 weeks should be allowed to
observe the full response, unless it is necessary to
lower BP more urgently. The dose of thiazide/
thiazide-like diuretic should not be titrated up,'®”
whereas other drug classes should be titrated
according to the manufacturers’ instructions. When
the first drug is well tolerated but the response is
insufficient, as is the case in over half of all
hypertensive patients, the options are to substitute
an alternative drug or to add a second drug.
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Substitution of an alternative drug is appropriate
when hypertension is mild and uncomplicated and
the response to the initial drug was small. In more
severe or complicated hypertension, it is safer to add
drugs stepwise until BP control is attained. Treat-
ment can be stepped down later if the BP falls
substantially below the optimal level.

Other routine medications for hypertension patients

Lipid-lowering agents
Two trials—ALLHAT"®® and ASCOT**—have re-
cently reported cardiovascular outcomes associated
with the use of statins, specifically among patients
with hypertension. Prior to these two recent trials,
other randomised controlled trial data were avail-
able from analyses of the hypertensive subgroups
from lipid-lowering trials in secondary preven-
tion,'®*~'92 primary prevention,’?®'** and a mixture
of primary and secondary prevention.*®'** The Heart
Protection Study (HPS)** included over 20000
patients, 41% of whom were hypertensive, and the
Prospective Study of Pravastatin in the Elderly at
Risk (PROSPER) trial™® included only elderly
patients, 62% of whom were hypertensive. Like
HPS, PROSPER mainly included patients with
established vascular disease. Analyses of the hyper-
tensive subgroups from all these trials show that the
benefits of lipid lowering with statins in terms of
preventing major coronary events are similar for
hypertensive and normotensive patients.

Somewhat more surprising, and of special im-
portance to the hypertensive population, is the
finding that, in the statin trials, overall stroke risk
was reduced by an average of 15 and 30% in primary
and secondary prevention settings, respectively,'®®
although no such benefit was observed in the
PROSPER trial.*®®

The ALLHAT-LLT trial compared the impact of
40mg pravastatin with usual care in over 10000
hypertensive patients.’® The differential effect of
pravastatin on total and LDL-cholesterol of 9% and
17%, respectively, was smaller than expected, due
to extensive statin use in the usual care group, and
was associated with a nonsignificant 9% reduction
in fatal CHD and non-fatal MI and a 9% reduction in
fatal and nonfatal stroke. There was no apparent
impact on all-cause mortality, which was the
primary end point of the trial. By contrast, the
results of the ASCOT-LLA trial,*®* which also
included over 10000 hypertensive patients at a
modest background risk of cardiovascular disease,
showed highly significant cardiovascular benefits
(36% reduction in the primary end point of fatal
CHD and nonfatal MI and 27% reduction in fatal
and nonfatal stroke) associated with the use of
atorvastatin 10mg compared with placebo in pa-
tients with total cholesterol <6.5mmol/l. These
highly significant benefits were apparent despite
exemplary BP control. The apparent difference in
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effect seen in the ALLHAT and ASCOT trials
probably reflects the greater relative difference in
total and LDL-cholesterol achieved among the
actively treated group in the ASCOT trial (24%
and 35%, respectively).

Recommendations regarding the use of lipid-low-
ering therapy for patients with hypertension may be
subdivided into those relating to secondary and to
primary prevention.

Secondary prevention: Based on the results of the
HPS*® and other secondary prevention trials,'®"%%
all patients up to the age of at least 80 with total
cholesterol >3.5mmol/l with active CHD, periph-
eral arterial disease or a history of ischaemic stroke
should receive a statin. In light of the high coronary
event rates observed among many patients with type
IT diabetes,”® and the high long- and short-term
fatality rates for such patients, it is recommended
that patients with type II diabetes—diagnosed at
least 10 years ago and/or aged 50 years or more—
should be considered as CHD risk equivalents'®” as
far as lipid lowering is concerned, and hence should
be treated as for secondary prevention. Other
patients with type II diabetes could be considered
as for primary prevention on the basis of an
estimated risk threshold,®® but for simplicity
regarding treatment threshold purposes, it is
recommended to consider such patients as ‘coro-
nary equivalents’. Therapy should be titrated to
lower total or LDL-cholesterol reduction of by
25% or 30%, respectively, or to <4.0mmol/l or
<2.0mmol/l, respectively, whichever is the greater
reduction. This should be regarded as the optimal
therapeutic goal, but in view of current treatment
practices we recommend an audit standard of total
cholesterol ~ <5.0mmol/l or LDL-cholesterol
<3.0mmol/l with a total or LDL-cholesterol by
25% or 30%, respectively.

Primary prevention: Randomised placebo-con-
trolled trial evidence has demonstrated significant
benefits of statin therapy among normotensive and
hypertensive adults with an estimated mean 10-year
CHD risk of as low as 6%.""* However, the majority
of adults over the age of 40 in the UK are at or above
a 6% 10-year CHD risk, and consequently it is not
financially feasible nor conceptually ideal to treat
all people at and above this level of risk. Only 1% of
patients in the HPS*® were hypertensive and did not

Box 9 Other measures to reduce cardiovascular risk

have either a history of a cardiovascular event,
active vascular disease and/or diabetes, and hence
this trial does not supply a robust database on which
to make recommendations for primary prevention of
CVD in hypertensive patients. In view of the results
of the ASCOT trial*® and other currently-available
trial data,'®* it seems reasonable, in the interests of
simplicity, to treat with a statin all those patients at
least up to the age of 80 years with a total cholesterol
> 3.5 mmol/l, who have an estimated 10-year CVD
risk of 20% or more. In reality, this would mean
considering statin therapy in most hypertensive
patients (especially men) over the age of 50 years.
As resources allow, a rationale for lowering this
threshold could be made based on trial evi-
dence.**"%*

Target levels should be as for secondary preven-
tion. The vast majority of patients will reach
recommended total cholesterol or LDL-cholesterol
targets using statin drugs at appropriate doses in
combination with lifestyle measures.'®® For patients
who do not reach targets or whose HDL-cholesterol
or triglyceride levels remain abnormal (eg <1.0,
>2.3mmol/l, respectively) despite reaching LDL
targets, referral to lipid specialists may be indicated
for consideration of the addition of alternative lipid-
lowering therapy. No trial data are currently avail-
able to advise whether in those patients, such as
many type 2 diabetics, whose primary lipid abnorm-
ality is a low HDL-cholesterol and raised triglycer-
ides, the use of a fibrate might be preferable to a
statin. However, on currently available evidence,
statins at suitable doses should be the drugs of
Choice.43,156—169

Aspirin

Since publication of the 1999 BHS guidelines, no
new evidence to guide practice regarding the use of
aspirin for hypertensive patients has been produced.
Hence, the recommendations made at that time
remain unchanged (see Box 9). In summary, all
patients suitable for secondary preventive strategies,
including those with type II diabetes of greater than
10-years duration, or over age 50, have a sufficient
level of CVD risk to benefit from aspirin therapy, and
should be considered for low-dose aspirin (75 mg/
day) unless they have specific contraindications to
aspirin use. For primary prevention, the balance of

Patients with established cardiovascular disease or at high risk according to the Joint British Societies cardiovascular disease-risk chart
computer programme or cardiovascular disease risk chart should be considered for aspirin (A) and statin therapy (A) as follows:

( For primary prevention: 75 mg aspirin is recommended for hypertensive patients aged 50 years or more who have satisfactory
control over their blood pressure and either target organ damage, diabetes or cardiovascular disease risk > 20%.

( For primary prevention: statin therapy is indicated when the 10-year cardiovascular disease risk is >20%.

[ ] For secondary prevention: statin therapy and aspirin therapy are indicated when there is evidence of cardiovascular disease, that

is, angina/myocardial infarction, stroke, transient ischaemic attack, peripheral vascular disease, etc.
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benefits vs harm mandate that patients need to be
aged over 50 years and have a CVD risk level >20%
over 10 years to shift the balance in favour of benefit.
Thus, for primary prevention, low-dose aspirin
(75 mg/day) should only be offered to hypertensive
patients aged over 50 years whose BP has been
controlled to the audit standard (<150/90 mmHg)
and who have a baseline CVD risk >20% over 10
years and no contraindications to aspirin use.

Vitamins

Good laboratory-based evidence suggest that anti-
oxidant vitamins may play an important role in
providing protection against the atherosclerotic
process.'” However, to date, randomised trial data
overall have shown no benefits in terms of cardio-
vascular morbidity and mortality associated with
the use of vitamins A, C or E. Most recently, the
HPS,?°° which included over 20 000 subjects, 41% of
whom were hypertensive, showed no benefits
whatsoever—cardiovascular or otherwise—asso-
ciated with daily antioxidant supplementation of
600 mg vitamin E, 250 mg vitamin C and 20 mg beta-
carotene. Therefore, we do not recommend that
vitamin supplementation should be used with any
expectation of either reducing BP or CVD risk.

Special patient groups
Hypertension in the elderly

Hypertension the Historically, the elderly have been
neglected in terms of appropriate risk factor assess-
ment and hypertension management, although trial
data show that older people have benefited as much
if not more so from such interventions as younger
individuals.?°* In the UK, CHD and stroke remain
the major causes of death in people over the age of
65 years, with hypertension the commonest treata-
ble risk factor. It is well recognised that ageing in
Westernised societies is associated with a rise in
SBP across the whole age range, while DBP
increases up to the age of about 60 years, plateaus,
and then falls, resulting in an age-related increase in
pulse pressure and ISH.

It is important to note that older people show
greater BP variability, and thus it is particularly
important that multiple measurements are taken on
several occasions to confirm the diagnosis of
hypertension. Seated and standing measurements
are important during the initial assessment and after
initiating drug therapy, because of the high pre-
valence of orthostatic hypotension in this age group.
In older people with significant orthostatic hyper-
tension, that is, SBP, falls >20 mmHg with postural
symptoms, treatment may need to be titrated to the
standing BP values.

Hypertension is common in older people and,
even using the more conservative definition (>160/
95 mmHg), it is estimated that more than 50% of the
12 million people in the UK over 60 years are
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hypertensive. If hypertension is defined as >140/
90mmHg, over 70% will be hypertensive, the
majority of these patients having ISH.** It is obvious
that with the very high prevalence of hypertension
in this age group and the rapidly increasing numbers
of older people in most populations, especially
those in the 75+ age group, raised BP levels are
an enormous public health problem.

Hypertension cannot be considered in isolation
irrespective of age, and it is important that overall
CVD risk is assessed when making decisions on
treatment (see Figure 1). Lifestyle measures should
be offered to all older people with hypertension and
are just as effective as they are in younger people."®

The benefits of drug treatment for hypertension,
including ISH, in those aged up to the age of 80
years, have been clearly demonstrated in rando-
mised controlled trials. However, the absolute
benefits of treatment are much greater in older
people because of their increased absolute risk.
Some studies have also suggested that the cognitive
impairment associated with increasing age can also
be reduced by treatment,*** an important considera-
tion in this age group.

Thiazide/thiazide-like diuretics are especially
effective at lowering BP in older people, as are
dihydropyridine CCBs.'®**%* Moreover, thiazide/
thiazide-like diuretics and CCBs have been shown
to be effective at reducing cardiovascular morbidity
and mortality in older people with hypertension or
ISH.'®71%9 A recent meta-analysis has suggested that
beta-blockers may not be as effective as thiazide/
thiazide-like diuretics at reducing stroke deaths,
CHD events or all-cause mortality in older people.***
Consistent with this conclusion, ARB-based therapy
(losartan) was recently shown to be substantially
more effective than beta-blocker-based therapy (ate-
nolol) at reducing the risk of stroke and cardiovas-
cular mortality in older people with ISH.>*> The
routine use of beta-blockers to treat high BP in older
people should be limited unless there are specific
indications, for example, post MI, angina or heart
failure. Most older people will need more than one
BP-lowering drug to control their BP and logical
combinations are outlined in the AB/CD algorithm
(Figure 3).

The benefits of BP-lowering therapy in people
over the age of 80 years have not yet been
established. A recent meta-analysis of intervention
trials that included patients aged over 80 years
concluded that active treatment reduced stroke and
CHD events (both fatal and nonfatal), but no
significant effect on overall mortality was apparent,
although available data are too few as yet to evaluate
this end point.?*® The ongoing HYpertension in the
Very Elderly Trial (HYVET) has been designed to
assess the safety and efficacy of antihypertensive
therapy in the very elderly (80+ years).?*” Until
such data become available, we recommend that
those who reach 80 years of age while on treatment
should probably remain on therapy, especially if
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there is evidence of TOD or they have other
significant CVD risk factors such as diabetes. For
those aged over 80 years at the time of diagnosis of
hypertension, no clear guidance can be given.
However, in such circumstances, treatment deci-
sions are best, based on consideration of the
presence of other co-morbidities.

Hypertension in the young

There is little evidence to guide management of
patients in ‘younger patients with hypertension’,
that is, younger than the lowest age used in the
Framingham-based risk calculator, namely 32 years.
In those with stage 1 hypertension, that is, 140-159/
90-99 mmHg, even up to the age of 49 years (the
minimum age assigned by the risk tables in Figure 2),
it is almost impossible for a nonsmoker to achieve
an absolute CVD risk >20%/10 years, unless
diabetic or markedly hyperlipidaemic (total choles-
terol:HDL ratio > 7.0). Precisely, because of this low
absolute level of CVD risk, these patients will never
be included within, or contribute many events to an
outcome trial. Importantly, although these patients
have a low absolute risk, they have a high risk of
strokes and CHD relative to their peers.?* Moreover,
Framingham data show a steep rise in SBP and DBP
over 10 years in 30-year old people within the top
quartile of BP, and it can therefore be surmised that a
young patient who is already hypertensive will, if
left untreated, become more treatment resistant later
in life. Although the hypertension in younger
people may appear too mild to treat, it is not benign
and it is worth reflecting on the fact that the
underlying diathesis is sufficiently severe to have
declared itself so young.

The profile of hypertension is also different in
younger people. Diastolic hypertension is more
common than it is in older people, and appears to
be just as strong as a predictor of future cardiovas-
cular events as SBP in this younger age group. With
regard to SBP, when it is elevated in younger people,
it heralds the onset of ISH with ageing, suggesting
that large artery stiffening may be a consequence of
untreated systolic hypertension in the young.?°® It is
emphasised that, although treatment of stage 1
hypertension in younger people is often delayed
because of their low absolute CVD risk over 10 years,
it cannot be assumed that subtle and progressive
vascular damage occurring in the untreated younger
hypertensive patient is necessarily reversible.

One solution might be to calculate the lifetime,
rather than 10-year, risks for younger patients.
However, such actuarial tables, incorporating other
risk factors, are not readily available. We therefore
draw attention to the need to be circumspect about
applying the thresholds in Figure 1 to treatment
decisions in younger patients—particularly those in
their early 30s or younger, who will be exposed to
more than a decade of increasing BP before their BP
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or absolute CVD risk reaches the recommended
treatment thresholds for people with stage 1 hyper-
tension. Given the lack of evidence from outcome
trials at this younger age, and the unlikelihood that
it will ever emerge, it is reasonable to reach a
decision jointly with the patient, balancing the
inconvenience and cost of treatment with their
attitude to the potential benefits of treatment. Unlike
their older counterparts, the younger patient can
legitimately balance long-term risks against incon-
venience of early treatment initiation. Whatever
decision is reached, it is important that these
patients are not lost to follow-up.

It is also important to note that secondary causes
of hypertension are more common in younger
people presenting with hypertension. For these
reasons, referral for more specialised evaluation
should be considered (see Table 3). Secondary
hypertension should, in particular, be suspected if
patients do not respond to the initial treatment
recommendations for younger patients according to
the AB/CD rule (Figure 3).

Hypertension and stroke

Stroke mortality has been falling in the UK for the
past three decades and deaths from cerebral hae-
morrhage may have been falling for even longer.”*
This reduction probably results from a combination
of a decrease in stroke incidence and severity, and in
the case-fatality rate. However, increased survival
rates and an ageing population has resulted in an
increased burden of stroke in the UK population. In
the UK, there are still over 120000 strokes per
annum, of which 20% are recurrent stroke. Approxi-
mately 80% of all strokes are due to cerebral
infarction from large and small (lacunar) vessel
disease as well as cardioembolic sources. In all, 10%
of strokes result from cerebral haemorrhage, and the
rest are related to subarachnoid haemorrhage and
‘stroke of unknown causes’. Overall, 20% of people
die within the first few months of a stroke, and up to
35% will be dependent at 1 year.*’® Although the
majority of deaths within the first few months of
stroke onset are directly related to the initial event,
mortality after 1 year is often due to CVD other than
stroke recurrence.”'"

Hypertension remains the most important treata-
ble risk factor for the prevention of stroke and its
recurrence, and antihypertensive therapy signifi-
cantly reduces the risk. The relation between BP
levels immediately poststroke and outcome (in
terms of death and disability or stroke recurrence)
is less clear, as is its clinical management. Half of all
stroke patients will have a history of hypertension
and up to 40% will be on antihypertensive treat-
ment when their stroke occurs.?’* After acute
cerebral haemorrhage or infarction, casual BP levels
are usually increased, with more than 80% of
patients having levels >160/95 mmHg within the



first 48h of ictus. These values usually decrease
spontaneously in the subsequent 10-14 days, the
falls being most marked in those who continue their
antihypertensive drugs.?*® The initial increase in BP
after stroke may in part be simply due to the stress of
hospitalisation, but other mechanisms may also be
responsible.*** Observational studies reporting post-
stroke outcome in relation to initial casual BP levels
are inconsistent.?'**'” However, using 24-h BP
monitoring, and thus reducing the variability of BP
measurement in the acute situation, it has been
reported that for every 10 mmHg increase in 24-h
SBP levels, the likelihood of death or dependency at
30 days post-ictus is almost doubled.?’® In contrast,
the International Stroke Trial*'® reported a J-shape
relation between initial BP and outcome, with early
deaths increasing by 18% for every 10 mmHg of
admission of SBP below 150 mmHg and by 4% for
every 10mmHg above 150mmHg. It is not too
surprising that low BP values are related to an
adverse prognosis as they are often associated with
large cerebral infarcts (total anterior cerebral artery
occlusion) or concomitant severe cardiac disease.

There are potential pros and cons for both raising
and lowering BP in the acute post-ictal situation.
However, to date, there have been very few trials of
either pressor or depressor interventions in the
acute stroke period. Small studies of beta-blockers
and CCBs used immediately post-stroke have shown
no benefit, but these studies were too small to draw
firm conclusions.??® The recently reported Acute
Candesartan Cilexetil Therapy in Stroke Survivors
(ACCESS) Trial*** did suggest that the ARB cande-
sartan may be of benefit in those with markedly
elevated BP levels (>200/110mmHg) within the
first 48 h of cerebral infarction, but the findings of
this small trial need confirmation. Whether anti-
hypertensive treatment should be continued or
stopped immediately post-stroke is also unclear
and the subject of a major ongoing trial.** Presently,
it is not possible to provide clear guidance on the
clinical management of BP in the immediate (<48 h)
post-stroke period. It has been suggested that
treatment to lower BP is appropriate when BP is
persistently elevated immediately post-stroke
(SBP>220mmHg or MAP>130mmHg), although
there are no clinical trial outcome data to support
this view.?””> Agents such as labetalol, nitrates and
sodium nitroprusside have been used to lower BP
acutely in stroke patients, especially in situations
where thrombolysis is being undertaken. These
antihypertensives can be given by nonoral routes,
an important consideration given that 30% of stroke
patients are initially dysphagic. Other stroke pa-
tients for whom immediate BP reduction may be
beneficial include patients with cerebral haemor-
rhage, those with cardiac and vascular emergencies
such as hypertensive encephalopathy, aortic or
carotid dissection, acute MI or angina.

Almost half of all stroke survivors will have a
raised BP 1-6 months after stroke onset, and most
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observational studies have shown that higer BP
levels at this stage are associated with an increased
risk of stroke recurrence and the subsequent devel-
opment of CHD events.?*® To date, only two small
studies,?**?** published more than 30 years ago,
have assessed the benefit of pharmacological BP
reduction in post-stroke subjects restricted to those
who had hypertension, and they produced conflict-
ing results. Although many of the large, placebo-
controlled, BP-lowering trials in hypertension have
included stroke patients, the evidence for benefit of
treatment in these small subgroups has not been
made available. There are, however, available data
from seven randomised controlled intervention
trials of BP reduction in stroke/transient ischaemic
attack (TIA) patients who were not necessarily
hypertensive.'®***** Indeed, the majority of these
studies included patients who were either normo-
tensive or who had treated and controlled hyperten-
sion at entry. The majority of these studies were
based on a diuretic and/or an ACE inhibitor as first-
line agent with no particular BP target set, and the
achieved BP reductions compared to placebo were
quite modest (10/5mmHg). Meta-analysis has
shown that treatment significantly reduces the odds
ratio for fatal and nonfatal stroke recurrence (0.74
95% CI 0.66-0.82), as well as for all major
cardiovascular events (0.77, 0.70-0.84).2** The PRO-
GRESS Study is the largest study to show the
benefits of BP reduction (using an ACE-inhibitor,
perindopril with or without a thiazide-like diuretic
indapamide) on stroke recurrence and major cardi-
ovascular event rate in patients with a history of
stroke or TIA irrespective of baseline BP level on
entry to the study.'® By inference, most patients with
established CVD would benefit from BP lowering;
hence conventional BP thresholds and targets do not
apply (see Box 5), and the lowest BP tolerated is
recommended. No firm recommendations can be
given as to whether one class of antihypertensive
agents is better than another in this situation, but the
acute beta-blocker-based regimens seem to do poorly
compared to those involving a thiazide/thiazide-like
diuretic and/or ACE-inhibitor therapy.?’* When
treatment should be started or restarted is also
unclear, but practice is usually to initiate therapy a
couple of weeks after the acute event. Whether a
more aggressive stance should be adopted with
regard to BP control in patients with primary
intracerebral haemorrhage is also uncertain.

As with the general management of hypertension,
other factors in stroke and TIA patients must also be
considered. There is convincing evidence that
patients who have had a TIA or cerebral infarct
should receive an antiplatelet agent. Aspirin (75—
300mg daily) will reduce the risk of subsequent
cardiovascular events by about 11% following acute
stroke (irrespective of admission BP levels) and by
20% in those with a past history of ischaemic
stroke.?®® For those stroke patients in atrial fibrilla-
tion, anticoagulation will reduce the incidence of a
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further stroke by over 60% (paying careful attention
to control of hypertension if present**'), and statin
therapy lowers risk of subsequent major vascular
events by over 20% in those with TC levels
> 3.5 mmol/1.*® In patients with symptomatic severe
carotid artery stenosis (>70% but without near
occlusion), carotid endarterectomy reduces subse-
quent stroke by 40%2*** (Box 10).

Hypertension in people with diabetes

When compared to people without diabetes, hyper-
tension (defined as a BP >140/90 mmHg) is twice as
common in people with diabetes. In type I diabetes,
the excess prevalence of hypertension is strongly
related to the presence of incipient or overt nephro-
pathy. In type II diabetes, hypertension is very
common with prevalence rates reaching 80% in
many European countries.?®®> Hypertension in dia-
betes is characterised by an earlier onset of systolic
hypertension and a higher prevalence of ISH at any
age when compared to people without diabetes. In
type II diabetes, hypertension is more common in
women than men and the age-related increase in
SBP is steeper in women.**®

In addition to being very common, hypertension
greatly increases the already elevated CVD risk in
people with diabetes. Diabetes increases the risk of
coronary disease two-fold in men and four-fold in
women.?”#?%* The combination of hypertension
and diabetes doubles the risk of developing micro-
vascular and macrovascular complications, and
doubles their risk of mortality when compared to
nondiabetic people with hypertension.?”#?3*

Benefits of BP lowering in people with diabetes
The impressive benefits of BP lowering in reducing
or preventing an aggregate of major cardiovascular
events, including heart failure, cardiovascular death
and/or total mortality in people with diabetes, has
been established in many clinical trials which have
compared ‘more’ with ‘less’ intensive BP lower-
ing.?7739235-237 T addition, ‘more versus less’ BP
lowering has also been shown to significantly
reduce the progression of retinopathy, albuminuria
and the progression of nephropathy.?”-30-2%5-237

Box 10 Cerebrovascular disease

Thresholds for intervention with BP-lowering
therapy in people with diabetes

The previous BHS guidelines recommended that BP
lowering with drug therapy is indicated in people
with type I or type II diabetes when the SBP is
>140mmHg and/or the DBP is >90mmHg.? This
recommendation is endorsed by the present guide-
line and is consistent with International con-
sensus.”**®

BP treatment goals in people with diabetes and
hypertension

Population-based observational data suggest that,
when compared to the nondiabetic population, CVD
risk is elevated in people with diabetes at every level
of BP and well into the conventional normotensive
range.”**?*° Moreover, there appears to be no thresh-
old below which risk substantially declines.
Furthermore, from a pathophysiological perspec-
tive, people with diabetes exhibit disturbances to BP
regulation and vascular function that increases their
vulnerability to hypertensive injury.**' These ob-
servations, allied to the clinical trial evidence that
more intensive BP lowering is beneficial in reducing
cardiovascular and diabetes-specific events in peo-
ple with diabetes, have led to the recommendation
that BP treatment targets should be lower in people
with diabetes. International guidelines currently
recommend a BP treatment target of <130/80 mmHg
for people with hypertension and diabetes.”**®* With
regard to this target, three points should be empha-
sised:

(1) Hypertension, especially SBP, is more difficult
to control to target in people with co-existing
diabetes.***

(2) Most clinical trials have failed to achieve the
recommended BP target, and it has been
especially difficult to lower SBP to below
140 mmHg.***

(3) Control of DBP is less problematic and the
main focus should be on SBP control, as many
of these patients (especially with type II
diabetes) will have ISH.

The recommendation that BP should be lowered
to <130/80mmHg in people with diabetes and

[ ] Increasing blood pressure levels are a significant risk factor for primary stroke and recurrence even in the very elderly.

[ ] Following acute stroke blood pressure levels are frequently raised and fall spontaneously over the next few days. Both high and
low blood pressure levels immediately post-stroke are associated with an adverse prognosis.

[ ] There is no evidence yet as to whether antihypertensive drugs should be started immediately after stroke or if current medication

(

should be continued in the acute post-ictal phase.

Thiazide/thiazide-like diuretics and/or angiotensin-converting enzyme inhibitors reduce the risk of stroke recurrence and major
cardiovascular events by about 20-30% in those with a history of stroke or transient ischaemic attack whether normotensive or
hypertensive at follow up. These benefits, irrespective of baseline BP, are more likely to be due to BP lowering."®**%

(] To realize the full potential in both primary and secondary stroke prevention other cardiovascular disease risk factors must be

treated.
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hypertension is not yet firmly supported by clinical
trial evidence. Nevertheless, there is no evidence
from trials that have achieved lower BPs on
treatment that such aggressive BP lowering would
increase CVD risk or cause harm—on the contrary
benefits appear to be the most likely outcome. Based
on the available evidence, a first target for all
patients with diabetes should be to reduce BP to
below 140/80 mmHg.*®" Thereafter, further cardio-
vascular benefit would be expected if the BP could
be lowered to an ‘optimal target’ of <130/80 mmHg.

Treatment of hypertension in people with diabetes:
choice of therapy

This has been an area of great controversy, myths
and misconceptions.*** Most studies comparing
drug classes for the treatment of hypertension in
people with diabetes have been relatively small,
often substudies within larger trials. There has been
controversy about the safety and efficacy of CCBs at
preventing cardiovascular events in people with
diabetes.?® There has also been a reluctance to use
thiazide/thiazide-like diuretics because of perceived
adverse effects on insulin sensitivity and metabolic
parameters. Many of these concerns have been
allayed by recent clinical trial results.

International guidelines have uniformly recom-
mended ACE inhibitors as first-line therapy for
people with diabetes and hypertension.”**®* How-
ever, it should be recognised that the evidence
supporting this recommendation is limited. The
recently reported ALLHAT study included over
12000 people with hypertension and type II dia-
betes.?* This study compared a thiazide-like diuretic
(chlortalidone) with a CCB (amlodipine) or ACE
inhibitor (lisinopril) as first-line therapy, and did
not show superiority of the ACE inhibitor over the
thiazide/thiazide-like diuretics at reducing coronary
or cardiovascular events or mortality in people with
type II diabetes. ALLHAT, added to other recent
studies,*'"* helps dismiss concerns about the safety
and efficacy of CCBs and thiazide/thiazide-like
diuretics for the treatment of hypertension in people
with diabetes.*

The ARBs also represent an evidence-based
strategy for renin—angiotensin system blockade in
people with diabetes and hypertension, and the
Losartan Intervention for Endpoint (LIFE) study
demonstrated that losartan-based therapy was more
effective than atenolol-based therapy at reducing
cardiovascular events, cardiovascular death and
total mortality in the cohort of people with type II
diabetes."®?*> Taken together with data demonstrat-
ing renoprotection with ARBs in people with type II
diabetes,'®2° the evidence for cardiorenal protection
is marginally more substantial for ARBs than ACE
inhibition in type II diabetes. In type I diabetes,
there is more evidence for renoprotection with ACE
inhibition, but there are no substantial data con-
firming cardiovascular protection with ACE inhibi-
tion, beyond the impact of improved BP control.**
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Need for combination therapy

Good BP control is key to cardiovascular and renal
protection in people with diabetes. Almost all
patients with hypertension and diabetes will require
a combination of BP-lowering drugs to achieve the
recommended BP targets—with many requiring
three or more drugs.?***** This combination is likely
to include a thiazide/thiazide-like diuretic.?® The
evidence for renin—angiotensin system blockade
especially for nephroprotection (and reduction in
surrogates such as proteinuria) and cardiovascular
protection strongly support the use of an ACE
inhibitor or ARB'?"8-20-245.246 a5 part of the treatment
cocktail, especially in those patients at higher CVD
risk by virtue of established TOD. When there are no
cost disadvantages, the combined drugs should be
used as a fixed-dose combination to reduce the
number of medications. Other drugs will be required
to achieve BP targets in most people and longer
acting CCBs, beta-blockers and alpha-blockers are
all suitable therapies. In patients with renal im-
pairment and/or oedema, a loop diuretic may be
required as an alternative to, or in addition to, a
thiazide/thiazide-like diuretics.

Diabetic nephropathy

Type 1 diabetes and diabetic nephropathy: BP
reduction and ACE-inhibitor treatment slow the rate
of decline of renal function in overt diabetic
nephropathy**® and delay progression from the
microalbuminuric phase to overt nephropathy.?*”-*%°
The ACE inhibitors may have a specific renoprotec-
tive action in patients with incipient or overt type I
diabetic nephropathy, and are recommended as
initial therapy. If ACE-inhibitor treatment has to be
discontinued because of persistent cough, an ARB is
the recommended alternative. The ACE inhibitor
should be titrated to the maximum dose recom-
mended and tolerated. Combinations of antihyper-
tensive drugs are invariably required to achieve
recommended BP targets. Low-dose thiazide/thia-
zide-like diuretics, CCBs, beta-blockers and alpha-
blockers are all possible add-on drugs. Type I
diabetic subjects with persistent microalbuminuria
or proteinuria and any level of BPs are likely to
benefit from ACE inhibition (or ARB) titrated to the
recommended maximum dose.***?*”-?°° [t remains
unclear whether this benefit accrues from blockade
of the renin-angiotensin system per se, or the
associated BP reduction.?*' The target BP is <130/
80 mmHg.?"**”

Type II diabetes and diabetic nephropathy: Since
the previous BHS guidelines, there is now much
more evidence on which to guide practice in people
with type II diabetes and nephropathy. Hyperten-
sion accelerates the decline of renal function in type
II diabetic patients with established nephropa-
thy.?*”**> Moreover, antihypertensive therapy slows
the progression of nephropathy in patients with type
II diabetes.**” ACE inhibitors have an antiproteinu-
ric action and delay progression from microalbumi-
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nuria to overt nephropathy,®7*#9%%% but it is
less clear whether they have a specific renoprotec-
tive action beyond BP reduction in overt
nephropathy complicating type II diabetes. There
is now good evidence that ARB-based antihyperten-
sive therapy can delay the progression of micro-
albuminuria to overt nephropathy (proteinuria)*®
and the progression of overt nephropathy to end-
stage renal disease.'®?® This benefit of ARB-based
therapy at delaying the progression of nephropathy
in type II diabetes is complementary to the more
substantial benefits achieved by improved BP con-
trol.>**

Reducing cardiovascular disease risk in people with
diabetes

The high CVD risk of people with diabetes and
hypertension (especially type II diabetes), and the
fact that many have established CVD at diagnosis
means that people with type II diabetes and
hypertension will also benefit from statin therapy,
irrespective of their baseline cholesterol.****®> We
recommend the routine use of statin therapy in
people with type II diabetes complicated by hyper-
tension. For people with type I diabetes, there is
insufficient data to guide practice with regard to
statins, but given the high rates of CVD among the
population it seems reasonable to treat them as per
type II diabetes. Low-dose aspirin is also indicated
for primary prevention of CVD in patients aged over
50 years when BP is controlled to <150/90 mmHg
and when 10-year CVD risk exceeds 20%. This
multifactorial approach should be complemented by
efforts to optimise glycaemic control and continued
lifestyle measures because many diabetic patients,
particularly those with type II diabetes, are over-
weight and would benefit substantially from weight
reduction, increased exercise output and dietary
sodium restriction.

Renal disease and hypertension

Renovascular disease (renal artery stenosis): this is
relatively uncommon, but is a potentially curable
cause of secondary hypertension. Routine investiga-
tion of all hypertensive patients is not justifiable,
but doctors should be aware of important clues
suggesting renovascular disease. These are:

e onset of hypertension before the age of 30;

e documented sudden onset of hypertension or
sudden worsening of hypertension in middle
age;

e accelerated (malignant) hypertension;

e resistant hypertension (to a >four drug regi-
men);

e renal impairment of unknown cause;

o large elevation of serum creatinine, especially
with marked BP reduction by ACE inhibitor or
ARB treatment (>30% increase of creati-
nine);?°®
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e peripheral vascular disease or severe general-
ised atherosclerotic disease;

e recurrent ‘flash’ pulmonary oedema or heart
failure with no obvious cause.

Where there is a high index of suspicion of reno-
vascular disease, referral for expert advice should be
considered.

Renal parenchymal disease: this accounts for
hypertension in approximately 5% of people.
Hypertensive patients with elevated serum creati-
nine or proteinuria at their initial assessment may
have renal parenchymal or obstructive renal disease,
and should be referred for specialist evaluation.
Accelerated (malignant) hypertension may also be a
consequence of renal parenchymal or vascular
disease, and requires immediate hospital treatment
because it causes rapid loss of renal function that
can be irreversible if untreated. Apart from acceler-
ated hypertension, hypertension per se is not a
prominent cause of advanced renal disease, even
though elevated BP is known to accelerate the age-
related decline in glomerular filtration rate (GFR).

BP thresholds, targets and choice of therapy in
people with renal disease and hypertension

BP is an important determinant of the rate of decline
of GFR with age, and this becomes significant and
important in people with evidence of renal impair-
ment. Two factors are important in preserving
residual renal function in people with diabetic and
nondiabetic renal disease: (1) BP control and (2)
blockade of the renin—angiotensin system.

The threshold for antihypertensive treatment in
the previous guideline for patients with persistent
proteinuria and/or renal impairment was
>140 mmHg systolic, and/or >90mmHg DBP.? This
recommendation is unchanged.

Optimal BP control is defined as <130/
80 mmHg,*”**® and reducing BP to <125/75 mmHg
may produce additional benefit in patients with
chronic renal disease of any aetiology associated
with proteinuria of >1g per 24h.***° It is
emphasised, however, that this concept that ‘lower
is better’ for patients with renal disease and
hypertension is based on limited evidence, and is
largely extrapolated from retrospective analysis of
clinical trial data.?°®%%° Moreover, the African
American Study of Kidney Disease (AASK) did not
demonstrate that a lower target BP (128/78 mmHg)
was better than less tight BP control (141/85 mmHg)
at preserving renal function in African Americans
with nondiabetic chronic renal disease.** The
validity of this finding and its relevance to the UK
population is unclear.

Choice of antihypertensive therapy: blockade of
the renin—angiotensin system has been widely
advocated as having ‘renoprotective’ benefits be-
yond that of BP control alone.?*®?%¢%-%¢3 There are
limited data on the renoprotective effects of ARBs in
nondiabetic patients with chronic renal disease. In



the CO-OPERATE study, the combination of ARB
and ACE inhibitor was more effective than the ARB
or ACE inhibitor alone in protecting renal survi-
val.?®* However, this was a small study and further
work in this area is needed. Meta-analyses examin-
ing the renoprotective effect of ACE inhibitors in
patients with nondiabetic renal disease have con-
cluded that there is benefit of ACE inhibition
beyond that attributable to BP lowering.?°**%® This
is most notable in people with overt protein-
uria.?*260.262:263 = Gpecific blockade of the renin-
angiotensin system may be less important than BP
control per se in preventing the development of
renal impairment, in the progression of less
advanced renal disease or in those without overt
proteinuria.?® ACE inhibitors may not be renopro-
tective beyond their BP-lowering effect in those with
polycystic kidney disease.?*?

Blockade of the renin—angiotensin system (ACE
inhibition or ARBs) as monotherapy will not be
sufficiently effective in controlling BP in patients
with renal disease and hypertension. Additional
therapy should include a thiazide/thiazide-like
diuretic. In patients with oedema or more advance
renal impairment, for example, serum creatinine
>200 umol/l, thiazide/thiazide-like diuretics may
be ineffective and a loop diuretic (eg furosemide)
may be required, often in higher doses than used
conventionally. Most people will still require addi-
tional antihypertensive therapy. Dihydropyridine
CCBs are an effective additional therapy and other
classes of drug can be added as required.

Renal disease as a cardiovascular disease risk factor
It is now well recognised that even mild persistent
elevations in urinary albumin excretion (even below
the threshold currently used to define microalbu-
minuria) and/or mild elevations in serum creati-
nine, prior to initiation of antihypertensive therapy,
are strong predictors of premature cardiovascular
morbidity and mortality.***?°*7?”° As such, most
patients with renal disease and treated hypertension
have established TOD (for TOD definition see
Table 1), remain at substantial CVD risk, and would
benefit from statin therapy and aspirin.

Oral contraceptives (OCs) and BP

Very little new evidence on this topic has emerged
since the previous BHS guidelines were published,
and hence recommendations made in 1999 remain
essentially unchanged.

Combined OCs tend to increase BP by an average
of 5/3mmHg.*”* In a small proportion of women (eg
1%), severe hypertension may be induced.?”* The
mechanisms whereby BP increases occur are not
established and the effect appears to be idiosyn-
cratic in that no subgroups of women have been
identified as being particularly susceptible. Further-
more, BP may rise rapidly many months or even
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years after first using a combined OC. Since the
current use of combined OCs is not only associated
with an increase in BP but also in risk of stroke and
MI,?”® BP should be measured prior to OC use and 6
monthly thereafter.

Observational data suggest that progestogen-only
contraceptive pills (POPs) do not, on average,
increase BP,?7#?7° although virtually no trial evi-
dence is available to confirm or refute this. However,
POPs are currently recommended for women with
hypertension induced by the combined OC, or
women with hypertension wishing to use oral
contraception.

While the combined OC is not absolutely contra-
indicated for women who are already hypertensive
or even for those who develop hypertension on the
combined OC, good BP control with antihyperten-
sive medication is mandatory for such women who
wish to remain on the combined OC. However, we
recommend, pending further information, the use of
the POP (with careful BP monitoring) for such
women. It should be recognised that data on the
impact of POPs on CVD risk are limited and that
POPs are, in practice, less effective contraceptives
than combined OCs. This is particularly important
for younger women (< 35 years), since they are more
fertile, and therefore need safer contraception, and
in whom the risks of cardiovascular events due to
pregnancy outweigh likely risks due to use of the
combined OC.

For women, particularly in those aged >35 years
with other coexistent risk factors such as smoking
and migraine (both of which are common in women
of this age), we recommend that other nonhormonal
forms of contraception should be sought. Greater
protective effects against CVD are likely to accrue if
the other risk factors—particularly smoking—could
be effectively addressed.

Hormone replacement therapy (HRT) and BP

Observational data®’® and clinical trials evaluating

various HRT formulations®”” suggest that, on aver-
age, the use of HRT does not cause BP to rise. On
this basis, HRT is no