
Introduction

C urrent strategies for managing hypertension

have failed to reduce BP in hypertensive pa-

tients in most countries of the world. Consequently,

cardiovascular disease, for which hypertension is the

main underlying cause, has been dubbed “the largest

epidemic ever known to mankind”1. Indeed, at all

ages, high BP is the major driver of cardiovascular

complications2. The Global Burden of Diseases Study

2010 reported that high BP is the leading risk factor

for ill health and causes 9.4 million deaths every

year—more than half of the estimated 17 million

deaths per year attributable to total cardiovascular

disease3,4.

A major factor contributing to this global epi-

demic has been the use of inaccurate and mislead-

ing methods of BP measurement that do not give

an accurate assessment of BP control5.

There is now international acceptance that

ABPM is the method of choice for diagnosing hyper-

tension, especially to identify white coat and masked

hypertension6. However, recent reviews have begun

to draw attention to the role of ABPM in monitoring

the efficacy of management strategies and drug treat-

ment in patients with hypertension7,8,9. This wider

application of ABPM in clinical practice, apart from

having the advantage of improving the management

of hypertensive patients, provides primary care physi-

cians with a novel means of monitoring the efficacy

of treatment strategies in practice. We are faced,

therefore, with a responsibility to use ABPM to

achieve the maximum benefit, without applying the

technique excessively.

Use of ABPM for the diagnosis of

hypertension

The North American11,12, European6,13 Japanese14

and Chinese15 bodies responsible for international
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and national guidelines, having carefully examined

the evidence as to which method of BP measure-

ment is best –office, home or ABPM– have unani-

mously recommended ABPM as the state-of-the-art

technology for BP measurement. To add to this

weight of international scientific opinion, the re-

cently published American College of Cardiology

and the American Heart Association(ACC/AHA)

Guideline for the Prevention, Detection, Evalua-

tion, and Management of High Blood Pressure in

Adults, has endorsed the use of ABPM in hyperten-

sion management, while recognizing that there will

be difficulty implementing its use in clinical prac-

tice16. The recommendations from these bodies are

based on sound scientific evidence showing that

ABPM is most accurate and cost effective method

of BP measurement and each has concluded that

ABPM (or home measurement if ABPM is de-

clined or not tolerated) should be performed in

anyone who has had an elevated BP measurement

≥140/90 mmHg recorded by any method of mea-

surement. The rationale behind this recommenda-

tion is basically, to confirm that the elevation of

blood pressure noted on the out-of-office measure-

ment is sustained and not due to a white coat reac-

tion, as may occur in some 25% of subjects17.

Therefore, for the diagnosis of hypertension, anyone

with a raised BP by any method of measurement –

casual, office, home, clinic, pharmacy, or kiosk –

should be offered ABPM to confirm hypertension or

to identify white coat hypertension, and (with the ex-

ception of mar kedly elevated office BP) treatment

should only be prescribed on the basis of an ABPM.

The next diagnostic problem is identifying pa-

tients with masked hypertension (i.e. a normal office

BP with a raised ABPM) who may be at high risk.

Clearly it is not possible to perform ABPM in the en-

tire population, and, in practice, I look for masked

hypertension by performing ABPM in patients with

normal office BP who have had a previous cardiovas-

cular event (any evidence of cerebrovascular, coro-

nary, vascular, or renovascular disease), patients with

concomitant disease (diabetes, metabolic syndrome),

and patients with a bad family history of hyperten-

sion or cardiovascular disease.

Use of ABPM for detecting patterns of

hypertension

BP is a manifestation of a haemodynamic state that

varies, often greatly, from moment to moment, and

although this variability is subject to many environ-

mental and neuro-humoral influences, certain pat-

terns of behaviour can be discerned that are

important in the management of hypertension.

There has been a tendency for international guide-

lines to concentrate on ABPM daytime pressures.

However, recently the association of night-time hy-

pertension with the cardiovascular consequences of

hypertension, such as stroke, has focussed the sci-

entific literature on nocturnal hypertensive pat-

terns, such as isolated nocturnal hypertension, and

a non-dipping pattern of BP7,8,9,18,19,20. On-going re-

search may show that night-time BP is the most

sensitive of all BP measurements, but, at present, it

is important to be aware that there may be causes

for nocturnal hypertension, such as sleep apnoea6,

and the increased risk of stroke with elevated noc-

turnal BP, makes it important to assess the re-

sponse to BP lowering medication during sleep. 

Other patterns of hypertension deserving of con-

sideration include the white coat response (often

seen in the first hour of an ABPM recording), iso-

lated systolic hypertension (common in the elderly),

post-prandial hypotension (again common in the el-

derly), and drug-induced hypotension.

ABPM to determine efficacy of treatment

We now move into uncharted waters as none of the

guidelines make definitive recommendations as to

how to use ABPM to initiate and assess the re-

sponse to antihypertensive drug treatment despite

evidence that ABPM can be extremely helpful in

this regard. The largest study to date on the use of

ABPM to guide treatment in primary care comes

from Spain, where a nationwide project to promote

the use of ABPM in primary care settings was es-

tablished a decade ago9. This study showed that

ABPM identified the patients for whom medication

was needed and resulted in an overall reduction in

the number of patients treated for hypertension.

The conclusion was that ABPM can save much

money and the extra costs of providing the tech-

nique were more than offset by cost savings from

better targeted treatment10.

Let us now consider the therapeutic possibilities

as shown in Figure 1 and summarised in Figure 2.
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Figure 1. (A) White-coat hypertension: The ambulatory blood pressure (BP) monitoring pattern shows white-coat hypertension

with otherwise normal 24-hour BP and a normal fall in BP during sleep. (B) White-coat effect: The ambulatory BP monitoring

pattern shows mild hypertension over 24 hours and a normal fall in BP during sleep. (C) Hypertensive nondipping pattern:

The ambulatory BP monitoring pattern shows significant hypertension over 24 hours and a reduced fall in BP during sleep.

(D) Normal ambulatory BP monitoring pattern: The ambulatory BP monitoring pattern shows normal 24-hour BP and a

normal fall in BP during sleep.

Εlevated O�ce Blood Pressure of High CV Risk

Normal ABPM Mildly Elevated ABPM Signi�cantly Elevated ABPM

All pressures normal
Day < 135/85 mm Hg+

Night < 120/70 mm Hg+
24 hour < 130/80 mm Hg

Higher than normal
Day < 155/95 mm Hg+

Night < 140/80 mm Hg+
24 hour < 150/90 mm Hg

Higher than mild
Day < 155/105 mm Hg+
Night < 140/80 mm Hg+
24 hour < 150/90 mm Hg

Lifestyle modi�cation and address other CV risk factors

Consider treatment especially if CV risk is high Initiate of intensity treatment

Annual ABPM 6 monthly ABRP if treatment initisted
12 monthly otherwise

102 monthly until ABPM normal
6 monthly trereafter

Baseline ABPM

Figure 2. Flow-chart for the use of ABPM in primary care. CV = cardiovascular.
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• Patient with high OBPM and normal ABPM pro-

file (Fig 1.a.): This patient has white coat hyper-

tension, which may not be a totally benign

phenomenon and which may in time progress to

sustained hypertension that will require treat-

ment. It is appropriate, therefore, to repeat an

ABPM at yearly intervals, which, in practice, will

amount to about 25% of patients with an ele-

vated OBPM10.

• Patient with high OBPM and mildly elevated

ABPM profile (Fig 1.b): The decision here might

be to try life-style modification if the patient is

younger than 50 years, and if the overall cardio-

vascular (CV) risk is low and in such a case

ABPM should be repeated in a year; if, on the

other hand the CV risk is high (e.g. evidence of

target organ damage, previous cardiovascular

event, bad family history, obesity, unhealthy life-

style, or co-morbidities, such as diabetes) treat-

ment should be initiated with a repeat ABPM in

6 months to assess 24-hour BP control10.

• Patient with high OBPM and significantly elevated

ABPM profile (Fig 1.c.): In such a case treatment

is clearly indicated and if treatment is already

prescribed this should be intensified and consid-

eration given to exclusion of secondary hyperten-

sion or non-compliance with therapy. In either

event, ABPM should be repeated in one to two

months until a normal 24-hour profile is

achieved, and if there is a poor response to treat-

ment, referral for further evaluation should be

considered. Once 24-hour BP control is obtained

(Fig 1.d), it would be reasonable to repeat ABPM

every 6 months to ensure optimal 24-hour BP

control. Based on Irish data, which should be

similar in other contries this level of hypertension

on ABPM might be anticipated in only about

13% of patients10, but in these patients, who are

at the highest risk of having a cardiovascular

event, such as a stroke, repeated ABPMs are jus-

tified to ensure that effective BP control over the

24-hour period is achieved as soon as possible.

• Excessive BP lowering: There is another aspect of

treatment that merits consideration, namely, ex-

cessive lowering of BP, especially nocturnal pres-

sure. Recent evidence suggests that, on the one

hand, excessive elevation of nocturnal BP carries

an adverse cardiovascular risk, but that, on the

other, a group of patients may be adversely af-

fected by excessive lowering of nocturnal BP. In

these patients, the vasculature to the heart,

and/or brain, may be compromised by atheroscle-

rotic disease that leaves the patient dependent on

a critical level of BP to maintain adequate perfu-

sion. It is important, therefore, to use ABPM to

prevent excessive BP lowering with medication,

especially at night.

Home blood pressure measurement (HBPM)

to assess efficacy of treatment

Self-taken HBPM by patients is recommended as

an alternative to ABPM if the latter is not available.

However, in substituting HBPM for ABPM it must

be emphasised that to obtain a HBPM equivalent

to mean daytime ABPM, it is necessary to obtain

the mean of 7 days HBPM measurements (dupli-

cate readings twice per day) after discarding the

measurements from the first day6. This is regarded

by many patients (and doctors) as being more oner-

ous than performing ABPM, which, in addition,

provides nocturnal BP measurements, which, are

increasingly important in assessing BP control.

Conclusion

I have outlined the value of the many applications

of ABPM in clinical practice in the hope that pri-

mary care physicians will see the technique as hav-

ing much greater value than merely using ABPM to

confirm the diagnosis of hypertension. Although

the international guideline recommendations

clearly stipulate the diagnostic indication for

ABPM (any person who has previously had a BP

measurement ≥140/90 mmHg), there are no clear

recommendations for the use of ABPM to guide BP

lowering therapy. I have made recommendations as

to how ABPM might be used to initiate treatment

and to assess the efficacy of blood pressure lower-

ing therapy over time. In doing so, I recognise that

there will be initially be a high cost, but this should

be more than offset by improved BP control and

the reduction of cardiovascular consequences of hy-

pertension. However, to achieve this consideration

should now be given to the central storage of

ABPM data so as to provide national registries of

hypertension.

The increasing approval of ABPM for reimburse-

ment in many countries is an overdue and welcome

initiative7, which although incurring substantial initial

short-term costs, will lead to much improved blood

pressure control in the longer-term, and substantial

savings in the prevention of the cardiovascular con-



sequences of hypertension, most especially the pre-

vention of stroke.
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