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Abstract

The National Institute for Clinical Excellence in the Unit-
ed Kingdom published a new set of guidelines on the
management of primary hypertension in August 2011,
reflecting some important changes in the diagnosis and
treatment of hypertension. Ambulatory blood pressure
measurement is now the new gold standard for diagno-
sis. Home blood pressure monitoring is a useful alterna-
tive for the diagnosis and monitoring of hypertension.
Calcium channel blockers (CCB) and blockers of the
renin-angiotensin system have surpassed diuretics and
B-blockers as first line options. Patients younger than
55 should receive an angiotensin-converting enzyme
inhibitor, or an angiotensin receptor blocker if the for-
mer is not tolerated. Older patients should be started
on a CCB. A thiazide diuretic can be added to these two
groups for better blood pressure control, but. chortha-
lidone and indapamide are the preferred diuretics as
they showed favorable outcomes in large clinical trials.
Treatment with these three drug classes should be suf-
ficient in the majority of patients, but if triple therapy
is still insufficient, referral to a hypertension specialist
is recommended. Additional diuretic therapy, spirono-
lactone, or an o or B blocker can be used as the fourth
line treatment.
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INTRODUCTION

Hypertension is exceedingly common worldwide. Its
prevalence is about 30% in US and about 20% in China'".
There are around one billion people with hypertension in
the world today. Treatment to lower blood pressure has
been shown to reduce the risk of stroke and myocardial
infarction, and reduce the incidence of heart failure and
the progression of chronic kidney disease.

The key to reducing cardiovascular disease is the mea-
surement of the blood pressure of all members of the
population, the detection of everyone with hypertension
whose blood pressures fall within the criteria for treat-
ment, and the availability of good treatment leading to
good blood pressure control. Measures such as cutting
sodium intake, eating more fruits and vegetables, fewer
calories and more regular exercise” would shift the aver-
age blood pressute across the whole population, which
would in turn reduce the number of people with hyper-
tension and the number of cardiovascular events. This
is the population or public health approach that requires
government action.

At the other end of the scale, better care of indi-
vidual patients with hypertension also brings dividends.
It is in this spirit that guidelines on the management of
hypertension are developed. In 2011, American and Brit-
ish guidelines on the management of hypertension were

October 23,2012 | Volume 2 | Issue5 |



Cheung BMY et a/. Hypertension guidelines

scheduled to be updated. The British guidelines, devel-
oped by the National Institute for Clinical Excellence
(NICE), wete published in August 2011 ol

NICE METHODOLOGY

What is special about the NICE methodology is that it is
highly evidence based and incorporates cost-effectiveness
considerations in its guidance. Compared to many other
consensus guidelines, it is less dependent on expert opin-
ions, but is keen to include a diverse range of opinions,
including non-specialists, non-clinicians, and the pharma-
ceutical industry. These stakeholders were engaged in the
guideline development process.

The 2011 NICE guidelines are intentionally limited
in scope. While they cover the huge majority of hyper-
tensive patients, special groups such as secondary hyper-
tension, diabetic, pregnant or paediatric patients are not
covered.

There ate several significant changes in these guide-
lines. Essentially, the guidelines break new ground in the
method of diagnosis of hypertension, the initiation and
monitoring of drug treatment, and the choice of antihy-

pertensive drug treatment.

Ines break new ground in the method of diagnosis
of hypertension, the initiation and monitoring of drug
treatment, and the choice of antihypertensive drug treat-
ment.

Agnosis of hypertension, the initiation and monitor-
ing of drug treatment, and the choice of antihypertensive
drug treatment.

Nd monitoring of drug treatment, and the choice of
antihypertensive drug treatment.

Choice of antithypertensive drug treatment.

DIAGNOSIS OF HYPERTENSION

Ambulatory blood pressure is now the new gold stan-
dard in the diagnosis of hypertension. If the clinic blood
pressute is 140/90 mmHg or higher, it is recommended
to offer patients ambulatory blood pressure monitoring
to confirm the diagnosis. Ambulatory blood pressure
monitoring is valuable not only in people with white coat
hypertension, but also in people whose ambulatory blood
pressures are higher than blood pressure readings in the
clinic. This entity is called reverse white coat hypertension
or masked hypertension'. Clinic blood pressure underes-
timates the true blood pressure in these individuals, and
therefore traditional blood pressure measurements result
in under-treatment, dangerous masked hypertension with
a poor prognosis. The existence and the prognosis of
this entity provide the rationale for the recommendation
of ambulatory or home blood pressure monitoring in the
new guidelines.

Ambulatory blood pressure monitoring also allows
blood pressure to be monitored during sleep, and is
useful to determine nocturnal dipping in patients with
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Table 1 Definition of severity of hypertension™!

Stage 1 hypertension

Clinic BP is 140/90 mmHg or higher and

ABPM or HBPM average is 135/85 mmHg or higher
Stage 2 hypertension

Clinic BP 160/100 mmHg is or higher and

ABPM or HBPM daytime average is 150/95 mmHg or higher
Severe hypertension

Clinic BP is 180 mmHg or higher or

Clinic diastolic BP is 110 mmHg or higher

ABPM: Ambulatory blood pressure monitoring; HBPM: Home blood
pressure monitoring; BP: Blood pressure.

hypertension. A night time fall is normal but an absence
of nocturnal dipping is associated with poorer health
outcomes and end organ damage. Therefore, ambulatory
blood pressure monitoring helps to identify this group of
patients who are at higher risk.

Ambulatory blood pressure monitoring is not always
available and its repeated use for monitoring purposes is
inconvenient as blood pressure is measured twice every
hour during the usual waking hours of the individual.
During the night, hourly measurement can disturb the
normal bio-rhythm and induce a state of alarm. This can
disturb the normal nocturnal dip in blood pressure and
overestimate the nocturnal blood pressure. Moreover,
recording for 24 h sometimes fails because of machine
errot, displacement of the cuff or its removal by the pa-
tient. In patients with atrial fibrillation, automated blood
pressure readings are made on individual beats, and so
these may not truly reflect the mean level of blood pres-
sure.

Home blood pressure monitoring is now also recog-
nised as being useful and informative in the diagnosis of
hypertension and the monitoring of blood pressure".
Patients are recommended to record the blood pressure
twice daily, each recording with two consecutive measure-
ments, for at least 4 d. Home blood pressure monitors
are now inexpensive and many patients can afford to
buy one or receive one as a gift. Therefore, it encour-
ages patients to be involved in their own care and they
can provide a large number of readings spread over a
long period of time. The drawbacks are that they are not
as easily validated as the machines in the clinic, and that
their accuracy depends on adequate resting before mea-
surement, proper application of cuff and correct opera-
tion of the machine. Significant measurement errors may
occut in patients with arrhythmias. There is also a danger
that patients may adjust their medications, increase or
dectease them depending on the home blood pressure
readings, a practice which should be discouraged in most
cases.

INITIATION OF TREATMENT

The 2011 NICE guidelines recognise that prompt con-
trol of blood pressure is needed in patients who present
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CBPM = 140/90 mmHg
and ABPM/HBPM

CBPM = 160/100 mmHg
and ABPM/HBPM
= 135/85 mmHg = 150/95 mmHg
Stage 1 hypertension Stage 2 hypertension

If target organ damage present or \

- It 1 0,
10-yr cardiovascular risk > 20% Offer antihypertensive

drug treatment

Consider specialist

referral

If younger than 40 yr

[ Offer lifestyle interventions ]

Offer patient education and interventions to support adherence
to treatment

Offer annual review of care to monitor blood pressure, provide
support and discuss lifestyle, symptoms and medication

Figure 1 Care pathway™.. ABPM: Ambulatory blood pressure monitoring;

HBPM: Home blood pressure monitoring.

with more severe hypertension, e.g., stage 2 hypertension
(clinic blood pressure = 160/100 mmHg or ambula-
tory/home blood pressure = 150/95 mmHg) (Table 1).
In these patients, initiation of drug treatment should be
considered because lifestyle changes alone are unlikely
to be enough to achieve satisfactory blood pressure
control, or achieve that sufficiently quickly (Figure 1).
Patients with stage 1 hypertension but with evidence
of target organ damage (e.g., left ventricular hypertro-
phy, albuminuria, hypertensive retinopathy), established
cardiovascular disease, renal disease, diabetes or those
whose 10-year cardiovascular risk (assessed by a suitable
risk scoring system!™) exceeds 20% should also receive
drug treatment early.

Patients under the age of 40 have a higher chance of
secondary hypertension and so should be considered for
specialist referral for investigation and treatment of these
causes of hypertension.

Clinic blood pressure measurements should be used
to monitor the response to treatment. The target blood
pressure is defined as lower than 140/90 mmHg for
those younger than 80 years old. If the “white coat
effect” is present, home blood pressure monitoring
can be used with the target average blood pressure of
135/85 mmHg. The new guidelines set a less stringent
clinic blood pressure target for people aged 80 and over
-150/90 mmHg. This is based on the HYpertension in
the Very Elderly Trial (HYVET) that recruited patients
aged 80 and above, and used this target blood pres-
sure’!. These patients usually have a wide pulse pressure
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Aged = 55 yr or black person

Aged under of African or Caribbean family
55yr origin of any age

A c Step 1

[ A+C j Step 2

[ A+C+D j Step 3

Resistant hypertension A + C + D + consider
reticBA - or R 5]
further diuretic™™ or - or B-blocker Step 4
Consider seeking expert advice
Figure 2 Summary of antihypertensive drug treatment®. A: Angiotensin-

converting enzyme inhibitor or low-cost angiotensin 11 receptor blocker (ARB)";
C: Calcium-channel blocker (CCB); D: Thiazide-like diuretic (1) Choose a low-
cost ARB; (2) A CCB is preferred but consider a thiazide-like diuretic if a CCB is
not tolerated or the person has oedema, evidence of heart failure or a high risk
of heart failure; (3) Consider a low dose of spironolactone™ or higher doses of a
thiazide-like diuretic; (4) At the time of publication (August 2011), spironolactone
did not have a UK marketing authorisation for this indication. Informed consent
should be obtained and documented; and (5) Consider an o- or B-blocker if
further diuretic therapy is not tolerated, or is contraindicated or ineffective.

because of the high systolic pressure resulting from
atherosclerosis. If the systolic blood pressure is brought
below 140 mmHg, the diastolic blood pressure can be
considerably lower than 90 mmHg, Moreover, patients
may have to take multiple drugs, which could lead to
considerable side effects. The new guidelines also set
target blood pressures for ambulatory and home blood
pressure monitoring, i.e., below 135/85 mmHg in people
aged under 80, and below 145/85 mmHg in people aged
80 and over.

CHOICE OF ANTIHYPERTENSIVE DRUGS

In the new guidelines, there are changes to the recom-
mended first line treatment. As before, it is recom-
mended that patients under the age of 55 initially receive
an angiotensin-converting enzyme inhibitor (ACEI) or a
“low-cost” angiotensin receptor blocker (ARB) (Figure 2).
Combination of an angiotensin converting enzyme inhib-
itor and an ARB is not recommended for the treatment
of hypertension. For patients over the age of 55, and for
patients of any age of African or Caribbean family ori-
gin, a calcium channel blocker (CCB) is the first drug to
be used. Diuretics are now a second line agent and will be
an alternative for patients who cannot tolerate CCB.

CCB and blockers of the renin-angiotensin system
have surpassed diuretics and B-blockers as first line drugs
largely as a result of the Anglo-Scandinavian Cardiac
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Outcomes Ttial (ASCOT) study, which showed that these
newer agents were better than older agents in terms of
cardiovascular outcome™. Moreover, in ASCOT and in
meta—analysism, ARB and ACEI were associated with
a decrease in new onset diabetes whereas diuretics and
[B-blockers were associated with an increase in risk for the
condition.

Interestingly, chorthalidone and indapamide are the
recommended thiazide diuretics as they showed favour-
able outcomes in large clinical trials, such as the Anti-
hypertensive and Lipid-Lowering Treatment to Prevent
Heart Attack Trial (ALLHAT)"" and HYVET". In the
UK, hydrochlorothiazide and bendrofluazide have been
frequently prescribed for the treatment of hypertension.
The former is often added to an ACEI or an ARB in
fixed dose combination tablets.

Treatment with these three drug classes should be
sufficient in the majority of patients, but if triple therapy
is insufficient, referral to a hypertension specialist is rec-
ommended. ¢ and [ adrenergic antagonists do not even
make fourth place among recommendations; this is taken
by spironolactone. Although spironolactone has been
found in recent years to be a useful drug for resistant
hypertension[m, it may increase the risk of hyperkalae-
mia. In those high risk patients, higher dose of a thiazide
diuretic should be considered. Unlike spitonolactone, the
newer aldosterone antagonist eplerenone does not cause
gynaecomastia. Whether it may be used in place of spi-
ronolactone for the treatment of hypertension is unclear.
a-blockers were found wanting in ALLHAT, in which
treatment with an o-blocker was associated with more
heart failure. B-blockers were already relegated to fourth
line treatment in the previous NICE guidelines, because
they control blood pressure poorly in the elderly and tend
to cause type 2 diabetes.

CRITICISMS OF THE NEW GUIDELINES

The new UK guidelines, based on the best available cur-
rent evidence, may be criticised for the heavy reliance on
large scale randomised controlled trials. As a result, newer
drugs are favoured while older drugs may be disadvan-
taged. Similarly, lifestyle and population measures have
not been given their due recognition because of the lack
of randomised controlled trials showing improvements
in hard cardiovascular outcomes.

At first sight, ambulatory blood pressure monitot-
ing seems to be expensive and time-consuming, At least,

practices and clinics would have to purchase more of
these machines, which cost thousands of pounds. How-
ever, a cost-effectiveness analysis undertaken by NICE
showed that the use of ambulatory blood pressure moni-
toring to confirm the diagnosis of hypertension saves
costs in the long run for the National Health Service!"!
The relationship between blood pressure and cardio-
vascular risk is continuous. Therefore, the blood pressure
levels chosen for the diagnosis of hypertension and target
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blood pressures are arbitrary. Treatment decisions should
not be based on blood pressure levels alone, however ac-
curately they can be determined, but should also include
an assessment of risks and benefits.

CONCLUSION

Hypertension is prevalent worldwide and aging of the
population means that there are more and more people
with hypertension. Therefore, the scale of the problem
of diagnosing, treating and controlling hypertension is
immense. Current efforts are channelled towards the
detection and treatment of hypertension in middle and
old age. The linear rise in the prevalence of hypertension
with age means that measures to prevent hypertension,
such as a healthy diet and regular physical activity, should
start early in life. For those who have already developed
hypertension, early diagnosis and treatment is important.
Existing antihypertensive drugs are not ideal individually
and so a combination of drugs is needed in a large pro-
portion of patients. The choice of such drugs should be

rational and evidence-based.
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