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Foreword
In 1986, Eoin O’Brien wrote The Beckett Country, which described and illustrated the country of, and key 
formative places for, Samuel Beckett. This new collection of essays confidently and concisely describes 
the hypertension landscape which Eoin O’Brien himself has inhabited for so much of his distinguished 
professional life. In marked contrast, this collection is, however, intended for the generalist rather than 
specialist reader and specifically looks forward rather than back.

The topography of hypertension is very familiar to all generalists. However, it is changing and a key 
strength of the collection is that it emphasises what changes are important and how we should interpret 
them in the sometimes murky reality of daily clinical practice. 

Section I highlights how the increasing relative and absolute risks of hypertension are inexorably leading 
to many more patients requiring assessment and management.  And in response, we should be looking 
west to Canada rather than east to our traditional clinical ally of the UK.  

Section II confirms how O’Brien’s influence has been considerable in the international understanding 
and approach to blood pressure management. I know how disappointed he has been about the absent 
national support to the use of ABPM. How satisfying to him therefore must be the recent agreement 
that ABPM is to be funded under the GMS scheme.  The Inverse Care Law will no longer apply to the 
area of blood pressure measurement. 

The final section emphasises how single pill combinations have a key role for the majority of patients 
who require more than one agent. With increasing ABPM use, I have no doubt that the subtleties of 
ABPM interpretation will allow us to tailor therapy to individual patients much more successfully than 
we do at present. 

The enhanced availability of ABPM in Ireland, twinned with the cascading impact of the SPRINT study, 
infers that achieving targets will be the key future battlefield for us. And for those patients whose 
hypertension is resistant, he provides a clear clinical approach to their management with judicious 
advice on renal denervation.

Thirty years ago, Beckett expressed to O’Brien his ‘gratitude for this kindly light on other days’. It is my 
privilege to express, on behalf of all generalists, our gratitude for this timely collection, which shines 
such a lucid and cogent light on a key component of daily clinical practice.

Professor Andrew Murphy,
Dept of General Practice, 

National University of Ireland, Galway.
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Introduction
The selection of essays published in this small anthology were written over almost a decade (from 
2008 to 2016) with the intention of bringing recent scientific developments in the diagnosis and 
management of hypertension to the attention of those most intimately involved in managing patients 
with hypertension, namely general practitioners. It was hoped also that the essays might reach nurses 
and pharmacists, who also have an important role in the management of patients with hypertension. 

The rationale for writing the essays was based on the realisation the busy GP cannot be expected to keep 
abreast of the plethora of articles that appear on hypertension in diverse scientific journals (indeed it is 
a daunting task even for hypertension specialists and researchers), and that Irish Medical Times could 
provide a rapid medium for the transmission of information that might otherwise take many years 
to percolate through to practice. Whether this lofty ambition was achieved is impossible to assess, 
but the Editor of Irish Medical Times, Dara Gantly, and Francis Lynch, General Manager of A.Menarini 
Pharmaceuticals Ireland Ltd, each of whom have been alert to the importance of hypertension as a 
major and growing threat to the health of the people of Ireland, were of the opinion that publication of 
a selection of these essays was merited to mark World Hypertension Day in 2016.

The essays selected follow a thematic progression, starting with three essays on the Prevalence and 
Control of Hypertension. These essays emphasise the sorry state of blood pressure control in Ireland 
and show how much we are lagging behind other European countries, and Canada in particular. 

The next two essays on Blood Pressure Measurement emphasise the importance of ambulatory blood 
pressure measurement (ABPM) in the diagnosis and management of hypertension, and highlight the 
fact that international bodies, such as the National Institute for Health and Care Excellence (NICE) 
in the UK and the Preventive Services Task Force (USPSTF) in the US, now fully endorse the use of 
ABPM for anyone who has ever had a high blood pressure recorded, primarily to exclude white coat 
hypertension, but also to determine the all-important level of blood pressure at night, and to be able 
to determine the efficacy of treatment. Indeed, it is interesting to mull over our failure to act much 
sooner on the fundamental principle of measurement that will have been to the detriment of countless 
thousands whose outlook might have been so much better. 

A statement from my department in 1988 stated what seemed to us so obvious, but which has taken 
more than 30 years to implement: “Faced with a patient with borderline hypertension, the doctor 
should be slow to diagnose hypertension until some attempt has been made to categorise the behaviour 
of blood pressure over time: ambulatory blood pressure measurement is the best way to do this.” 

In the third section, on Blood Pressure Treatment, the importance of single-pill combination tablets 
in improving patient compliance to medication, the need to achieve lower targets for blood pressure 
control (as enunciated in the recent SPRINT study), and the failure of renal denervation as a non-
pharmacological alternative to drugs in reducing blood pressure, are examined. The re-publication of 
an essay on the role of salt as a harmful or beneficial ingredient in national dietary strategies is timely 
in view of new evidence about to be published on this often emotive topic.

I hope that this offering of deliberations on hypertension, now dubbed the “largest epidemic ever known 
to mankind”, will urge us all to intensify our efforts to achieve better control of blood pressure so as to 
ensure that the quality of life of our ageing population is not marred by stroke, atrial fibrillation, heart 
failure, cognitive impairment, dementia and stroke. 

Apart from the issues addressed in the Essays Towards Improving Blood Pressure Management, there is a 
timely niceness about their publication on World Hypertension Day 2016, namely the acknowledgement 
by the outgoing Minister for Health Dr Leo Varadkar that a repetitive plea in the essays for the 
reimbursement of ABPM in primary care is at long last to be implemented.  

Eoin O’Brien.
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 T
he ‘SLÁN 2007 Survey of 
Lifestyle, Attitudes and 
Nutrition in Ireland’ was 
published in 2007 (www.

slan07.ie). This is the most com-
prehensive survey of the state of 
Ireland’s health, involving face-to-
face interviews with over 10,000 
adults, along with a sub-study on 
the body size of approximately 
1,000 younger adults (aged 18-44) 
and a more detailed physical exam-
ination of over 1,200 adults (aged 45 
years and over).

In summary, almost half of the 
participants surveyed were not 
taking adequate physical activity; 
almost one-third of respondents 
either always or usually added salt 
to food while cooking, or added 
salt to food at the table; 48 per 
cent had smoked at some point in 
their lives, with 29 per cent being 
current smokers; 94 per cent had 
at least one of three risk factors — 
namely high blood pressure, high 
cholesterol and obesity; 59 per cent 
had two out of three and 18 per cent 
had all three risk factors.

Obesity has increased from 18 per 
cent to 25 per cent since the previous  
SLÁN report in 2002. So the future 
for the nation’s cardiovascular 
health is truly awful.

My purpose in this review is 
to concentrate on the revelations 
SLÁN 2007 provides on the state of 
nation’s blood pressure (BP).

A major risk to all
Before looking at the SLÁN 2007 
data on BP, it is pertinent to remind 
ourselves, firstly, of the prevalence 
of hypertension and secondly, how 
serious a risk it is for cardiovascular 
events. Projections indicate that 
the Irish population aged 65 years 
or older will grow by around 107,771 
persons in the period 1996-2011, to 

represent in total about 14 per cent 
of the general population. Nearly 
25 per cent of persons in this group 
will be over 80 years.

Put another way, in 1926 an Irish 
male infant was expected to live 
only 57 years, with Irish female 
infants faring slightly better by 
surviving to 58 years. Contrast 
this with similar estimates in 1996, 
when Irish men at birth can expect 
to live until 73 years and Irish 
women until 78.5 years.

In Ireland, as in other western 
societies, hypertension affects 30 
per cent of the adult population. 
BP rises with age, with 30 per cent 
of the population aged 30 and 70 
per cent of those aged 70 having 
hypertension.

With increasing longevity 
worldwide, estimates for high BP 
will approach one billion people. 
Approximately 12.8 per cent of all 
worldwide deaths (7.1 million) and 
4.4 per cent of all disability life 
years lost (64.3 million) in the year 
2000 were due to poor control of BP 
levels.

The inevitable consequence 
of increased longevity and 
the accompanying rise in the 
prevalence of hypertension in 
Ireland is that despite remarkable 
therapeutic advances, the burden 
of heart attack and stroke must 
increase. 

Ironically, the very medical 
advances that have resulted in a 
substantial reduction in coronary 
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The disgrace of Ireland's 
blood pressure statistics
The SLÁN survey concluded that unless we take immediate action, the 
prospects for Ireland's cardiovascular health look pretty bleak

heart disease mortality will further 
accelerate this burden by allowing 
progression to stages of the illness 
not previously commonplace, such 
as heart failure.

Effective control of 
hypertension
Most strokes are preventable and 
though the causes of stroke (and 
heart attack) are multifactorial, 
ranging from an individual’s 
genetic make-up to lifestyle and 
environmental factors, if one 
examines the greatest benefit 
accruing to Irish society by the 
reversal of a single risk factor, 
it would have to be the effective 
control of hypertension.

Based on the evidence available, 
it can be safely stated that if 
patients with hypertension in 
Ireland had their blood pressure 
reduced to optimal levels, stroke 
could be reduced by at least 50 
per cent and probably appreciably 
more, and incidence rates of heart 
attacks and other cardiovascular 
manifestations of hypertension 
would also be reduced.

The caveat to this assumption 
is that BP must be reduced to 
optimal levels; merely prescribing 
antihypertensive drugs will not 
suffice.

BP control in the rest of 
Europe
Despite knowing for at least two 
decades the importance of BP 
control in preventing stroke,  
and despite having more than 
enough drugs available to 
effectively treat hypertension, 
the ‘rule of halves’ is operative  
in most European countries:  
only half the people with 
hypertension are aware that their 
BP is raised; of those identified as 
having high BP, only half are on 
BP-lowering drugs; and of those 
receiving treatment, only half are 
well controlled. 

Until the publication of SLÁN 
2007, we in Ireland basked in the 
misguided belief that we were at 
least as good as the rest of Europe, 
in other words the ‘rule of halves’ 
could be applied to the Irish 
population. 

Unhappily, the situation is far 
worse.

In 2000, 4.4% of all disability life years lost were due to poor BP control
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BP in Ireland
In the SLÁN 2007 Survey, 60 per 
cent of respondents had high BP, 
of whom 57 per cent were not 
on medication and of those on 
medication, 70 per cent were not 
controlled to levels below 140/90 
mmHg.

In addition, 62 per cent had 
cholesterol levels of 5.0 mmol/L 
or higher, and were not receiving 
treatment and 48 per cent had 
both hypercholestrolaemia and 
hypertension.

If we reflect on the fact that 
conventional blood pressure 
measurement is inaccurate and 
misleading and that the level of 
140/90 mmHg is now regarded as a 
liberal figure (130/80 mmHg being 
considered optimal), the real state 
of affairs is likely to be even worse.

Since Riva-Rocci and Korotkoff 
gave us the technique of 
conventional blood pressure 
measurement more than a century 
ago, we have landed men on the 
moon, encircled Mars, invented 
the automobile and aeroplane and 
most importantly, revolutionised 
the technology of science with the 
microchip.

Why, we might ask, has medicine 
ignored scientific evidence for 
so long so as to perpetuate a 
grossly inaccurate measurement 
technique in both clinical practice 
and hypertension research?

It is a salutary thought that 
if (as conservative estimates 
show) white coat hypertension 
is present in 20 per cent of the 
population when BP is measured 
conventionally in primary care, 
and if masked hypertension 
is present in 10 per cent of 
patients whose BP is measured 
in similar circumstances, it 
follows that hypertension is being 
misdiagnosed in as many as a third 
of all patients attending for routine 
BP measurements.

Ireland was the first European 
country to show that ambulatory 
blood pressure measurement 
(ABPM) could be used effectively 
in primary care to achieve better 
BP control in patients with 
hypertension.

Impact of ABPM on 
decisions
The RAMBLER study showed 
that ABPM allowed patients 
with inadequate BP control to 
be identified and in some cases 
prevented from unnecessarily 
commencing on antihypertensive 
medication, and that BP control was 
improved in those managed with 
ABPM compared with conventional 
measurement. This led the authors 
of the RAMBLER study to conclude 
that ‘ABPM appears to have a 
significant impact on decision-
making of general practitioners 
and on the medical management 
of patients with hypertension in 
the community’.

Subsequently, the Spanish 
Society of Hypertension has 
taken the RAMBLER message 
and gone one step further in 
developing a nationwide project 
based on electronic transfer of 
data to promote the use of ABPM in 
primary care settings.

With 1 ,126 physicians 
contributing more than 20,000 
ABPM records, the study has 
demonstrated that there was a 
wide discrepancy between clinic 
and ambulatory BPs, particularly in 
patients with severe hypertension 
at the office; that high-risk patients 
had the most unfavourable ABPM 
levels when compared with low-
to-moderate risk patients, in 
spite of receiving much more 
antihypertensive treatment; 
and that high-risk hypertensive 
patients showed a high prevalence 
of a nocturnal non-dipper pattern.

Conclusions
We are indebted to the SLÁN team 
for providing, for the first time, 
data on the state of the nation’s 
blood pressure, and the figures 
are truly alarming. One does not 
have to need to be an Einstein 
to forecast that if the present 
situation is allowed to continue, 
an epidemic of stroke will magnify 

the damning indictment of stroke 
care facilities in Ireland as depicted 
in the recently published Irish 
Heart Foundation National Audit of 
Stroke Care and render the call for 
stroke care facilities inadequate for 
the future.

We need to be innovative and 
turn our attention, as the Spaniards 
have done, to reversing the pre-
sent ambivalent attitude to the  
management of hypertension so  
as to obtain control of BP, and to 
document that we are doing so 
by using ABPM and central data 
collection.

If we do so, we can prevent up 
to 5,000 stokes per annum and we 
will see an ageing population enjoy 
active longevity, rather than being 
institutionalised or dependent on 
carers, wheelchairs and Zimmer 
frames.

References on request.

First published 16.05.2008
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Has anything changed in Europe?
The results from the EUROASPIRE surveys show a continuing gap 
between the standards set in cardiovascular disease prevention 
guidelines and the reality of clinical practice

 T
he first EUROASPIRE 
(European Act ion 
on Secondary and 
Primary Prevention by 

Intervention to Reduce Events) 
survey was carried out in 1995-96 
in nine European countries, 
the second in 1999-2000 in 15 
European countries (of which 
Ireland was one) and the third in 
2006-07 in 22 countries, including 
eight countries that participated in 
EUROASPIRE I and II. 

The f irst and second 
EUROASPIRE surveys showed high 
rates of modifiable cardiovascular 
risk factors in patients with 
coronary heart disease. 

The third EUROASPIRE survey 
was to show if preventative 
cardiology had improved 
and if the Joint European 
Societies’ recommendations 
on cardiovascular disease (CD) 
prevention were being followed in 
clinical practice.

Has anything changed?
The short answer must be — yes, 
but for the worse! About a fifth of 
patients continued to smoke, with 
no reduction over the 12 years, but 
the proportion of women smokers 
aged younger than 50 years had 
increased. Furthermore, there 
was a substantial rise in obesity 
and diabetes mellitus — in the 
latest survey, almost 40 per cent of 
patients were obese (with a body-
mass index of 30kg/m2 or higher) 
and close to 30 per cent reported 
diabetes mellitus.

The only good news was a 
reduction in the proportion 
of patients with raised total 
cholesterol (≥4.5mmol/L) with a fall 
from 95 per cent in EUROASPIRE I 
to 46 per cent in the latest survey, 
but even allowing for a substantial 
increase in the prescribing of lipid-
lowering drugs, almost half of 
all patients remained above the 
recommended lipid targets. 

BP control — the
greatest failure of all
Despite a substantial increase in 
antihypertensive medication, the 
proportion of patients with raised 
blood pressure (BP) (140/90 mmHg 
in patients without diabetes or 
≥130/80mmHg in patients with 
diabetes) was similar at about 
60 per cent in all three surveys, 
being even worse than the much-
quoted rule of halves — that only 
half the people in Irish society with 
hypertension are aware that their 
BP is raised; of those identified as 
having high BP, only half are on 
BP-lowering drugs; and of those 
receiving treatment, only half are 
well controlled.

These figures from our European 
neighbours are in keeping with 
the SLÁN 2007 Survey in Ireland, 
showing that 60 per cent of 
respondents had high BP, of whom 
57 per cent were not on medication 
and of those on medication, 70 per 
cent were not controlled to levels 
below 140/90mmHg. 

The 2007 Joint European 
Societ ies’ guidel ines on 
cardiovascular disease prevention 
recommended a lower BP target of 
less than 130/80mmHg in patients 
with established cardiovascular 
disease or diabetes, but 
EUROASPIRE III shows that three 
out of five patients in Europe are 
not reaching this target.

Are these BP statistics
accurate?
One does not have to be a scientist 
par excellence to answer this 
question — if measurement is 
inaccurate, all conclusions based 
on such measurements must be 
themselves flawed. 

The authors of EUROASPIRE 
III go to considerable lengths 
to standardise measurements 
between the three surveys but, 
in truth, this is time wasted 
because whatever methodology 

was used, the simple truth is  
that conventional BP measurement 
is inaccurate and misleading.

As I have pointed out repeatedly, 
if (as conservative estimates 
show) white-coat hypertension 
is present in 20 per cent of the 
population when BP is measured 
conventionally in primary care, 
and if masked hypertension 
is present in 10 per cent of 
patients whose BP is measured 
in similar circumstances, it 
follows that hypertension is being 
misdiagnosed in as many as a third 
of all patients attending for routine 
BP measurements. 

Can we obtain better data?
Ireland was the first European 
country to show that ambulatory 
BP measurement (ABPM) using 
the dabl interpretive reporting 
and analysis software programme 
could be used effectively in primary 
care to achieve better BP control in 
patients with hypertension.

The RAMBLER study showed 
that ABPM allowed patients with 
adequate BP control to be identified 
and, in some cases, prevented 
from unnecessarily commencing 
on antihypertensive medication, 
and that BP control was improved 
in those managed with ABPM 
compared with conventional 
measurement. 

A RAMBLER II study commenced 
in Ireland in 2009, but to Spain 
must go the credit for taking the 
bull by the horns! 

A series of informative analyses 
from the Spanish Society of 
Hypertension ABPM Registry 
study of ABPM in primary care was 
founded in 2004 on the basis that 
there was considerable evidence 
to show that BP levels measured 
conventionally in primary care 
were substantially higher than 
levels recorded using ABPM — and 
that this discrepancy was likely to 
lead to erroneous decisions in the 

management of hypertension and 
to be a major factor in the poor 
rates of BP control being achieved in 
virtually all countries of the world.

Up to 2009, more than 90,000 
patients had been recruited from 
more than 500 primary care 
practices across the country and 
the results are illuminating.

First, though the burden of poorly 
treated hypertension is remarkably 
high, blood-pressure control in the 
community is nearly twice as good 
when judged by ABPM as compared 
to office blood-pressure.

Second, high-risk patients had 
the most unfavourable ABPM 
levels when compared with low-
to-moderate risk patients, in 
spite of receiving much more 
antihypertensive treatment.

Third, high-risk hypertensive 
patients showed a high prevalence 
of a non-dipping nocturnal pattern, 
with treated patients being more 
likely to show a non-dipping 
pattern.

So while not denying the dismal 
message from EUROASPIRE III on 
blood-pressure control in high-risk 
patients, surely it is time for us to use 
the advances in BP measurement 
technology and the online potential 
that broadband technology allows 
for the central collection of accurate 
measurement data.

EUROASPIRE III shows that 
risk-factor modification is truly 
awful, not changing in patients 
with established cardiovascular 
disease in whom (as distinct 
from patients without known 
disease) we might expect 
guideline recommendations to be 
implemented in clinical practice.

The EUROASPIRE surveys 
add forcefully to the alarming 
message that the application of 
cardiovascular disease prevention 
into daily clinical practice is wholly 
inadequate. 

As the authors point out: “The 
comparison between the three 
EUROASPIRE surveys shows 
a continuing gap between the 
standards set in cardiovascular 
disease prevention guidelines and 
clinical practice.” 

References on request.

First published on 12.06.2009
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 I
n patients with hypertension, 
the single most important 
objective is to obtain blood 
pressure (BP) control, i.e. to 

ensure that BP throughout the 
24-hour period is normal, and to do 
so as soon as possible. 

There is an abundance of 
irrefutable scientific evidence 
showing that the restoration of 
BP to normal prevents damage to 
the target organs and the resultant 
cardiovascular consequences, 
namely, in the brain — stroke, 
transient cerebral ischaemic 
episodes, cognitive impairment 
and dementia; in the heart — 
angina pectoris, heart attack, 
heart failure, and atrial fibrillation; 
in the kidneys — renal impairment 
and renal failure; in the arteries 
— aortic aneurysm, peripheral 
and carotid vascular disease. This 
constellation of illnesses is now 
the leading cause of morbidity and 
mortality worldwide. 

 
What is normal blood 
pressure?
So let’s agree that we will make 
a serious effort to bring the BP of 
our patients to normal. But now we 
run into trouble. Unfortunately it 
is often assumed that measuring 
BP is akin to weighing a pound of 
sugar or measuring the level of 
sugar in the blood. However, BP 
is a haemodynamic variable that 
changes from second to second 
and the answer to the ques-
tion as to what is a normal BP is  
dependent on the method used to 
measure it. 

It is now well established that  
so-called office BP measure-
ment gives a highly misleading  
assessment, mainly because of  
the white coat effect. However,  
the technique of automated office  
BP measurement, whereby a series  
of automated BP measurements 
away from doctors and nurses, can 
give a much truer estimate of BP.
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The sorry state of BP control in Ireland
Prof Eoin O’Brien and Dr Eamon Dolan, Connolly Hospital and Chairman of the Council of High Blood 
Pressure at the Irish Heart Foundation, examine how ABPM could be key to achieving BP control 

8 | Irish Medical Times 

= Treated and controlled

= Treated and uncontrolled

= Aware and untreated

= Unaware

Canada 1 England 1 Ireland 2

(1)  Lumley B et al J Clin Hypertens 2015

(2) Unpublished data from Murphy CM 
      et al. TILDA Study. J Publ Health 2015

Ambulatory blood pressure 
measurement
The most informative of all 
measurements is ambulatory 
blood pressure measurement 
(ABPM), which gives a profile 
of BP behaviour away from 
the medical environment 
as well as providing the all-
important nocturnal BP level. 

But, even if we disregard, for the  
moment, the generally held view 
that BP, however measured, should 
not be above 140/90 mmHg, we 
now have to give consideration to 
evidence that this level of BP is far 
too high! 

The results of a number of 
recent meta-analyses and the 
internationally acclaimed SPRINT 
study all indicate that this level 
is too high and that we should 
be aiming to achieve BP levels of 
around 120/70 mmHg. 

SPRINT randomly assigned 
9,361 non-diabetic persons with a 
systolic BP of 130 mmHg or higher, 
and an increased cardiovascular 
risk, to a target BP of less than 120 
mmHg (intensive treatment) or 

a target of less than 140 mmHg 
(standard treatment). The trial 
was stopped early after three 
years because those assigned to 
the intensive-treatment group, as 
compared with those assigned to 
the standard-treatment group, had 
a 25 per cent lower relative risk of 
major cardiovascular events, and 
a 27 per cent lower relative risk of 
death from any cause.  

BP control in Ireland
So what are the implications for 
SPRINT in Ireland? Unfortunately, 
we are so far away from BP control 
based on a level of 140/90 mmHg 
that any aspirational ambition 
to lower BP further would be 
fatuous. The truly awful results 
of the SLÁN survey in 2007 have 
been confirmed more recently in 
The Irish Longitudinal study on 
Ageing (TILDA) survey, showing 
that as far as hypertension control 
is concerned, Ireland is lagging 
far behind the UK, the US and 
particularly Canada. 

In Ireland, nearly 65 per cent of 
people older than 50 years have 

hypertension, but only 55 per cent 
were aware of their hypertensive 
status. 

In those with high blood 
pressure, less than 60 per cent 
were on treatment; of those on 
treatment, only half had their BP 
controlled to below 140/90 mmHg. 

If we compare BP control rates 
with the UK and Canada [Figure]  
we can see that we have much 
work to do and the sooner we 
set about improving matters the 
sooner we will halt the creeping 
epidemic of the cardiovascular 
consequences of uncontrolled 
hypertension. How much the 
admirable Canadian rates of BP 
control can be attributed to the 
ready availability of ABPM in that 
country is difficult to ascertain, 
but certainly the recent approval 
for the reimbursement of ABPM 
in primary care here in Ireland 
is a significant step in the right 
direction. 

References on request.
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NICE guideline to revolutionise 
our view on hypertension
The 2011 National Institute for Health and Clinical Excellence guidelines have changed 
the management of hypertension irrevocably

 T
he National Institute 
for Health and Clinical 
Excellence (NICE) pub-
lished a draft for con-

sultation of its guideline for the 
Clinical Management of Primary 
Hypertension in Adults in 2011. The 
NICE guidelines are recommenda-
tions for the care of patients with 
a variety of illnesses, so that best 
clinical practice is achieved in pri-
mary and secondary care in the 
NHS.

The stated mission of NICE is to 
“base [its] clinical guidelines on the 
best available research evidence, 
with the aim of improving the 
quality of healthcare”. To achieve 
this, NICE uses predetermined and 
systematic methods to identify and 
evaluate the evidence relating to 
specific review questions. 

This body has gained such 
respect and scientific credibility 
over the years that its guidelines 
influence national policy on health-
care delivery across the world. 
Consequently, the hypertension 
guideline is going to have a profound 
effect on how high blood pressure 
will be diagnosed and managed 
in primary care in Ireland in the 
future.

Introducing the need for change, 
the guideline reminds us at the 
outset that at least one-quarter of 
the adult population of the UK has 
hypertension, and that this figure 
rises to more than 50 per cent in 
people over the age of 60 years. 

Moreover, as the demographics of 
the UK shift towards an older, more 
sedentary and obese population, 
the prevalence of hypertension and 
its requirement for treatment will 
continue to rise.

We are also reminded that high 
blood pressure is the major cause 
of stroke and that bringing blood 

pressure down to normal prevents 
this catastrophic complication.

These admonitions apply 
equally to Ireland. Indeed, the 
Irish population aged 65 years or 
older has been estimated to have 
grown by around 107,771 persons in 
the period 1996-2011, to represent 
in total about 14 per cent of the 
general population.

Nearly 25 per cent of persons 
in this group will be older than 80 
years, the majority of whom will 
have isolated systolic hypertension.

Conventional BP 
measurement
High blood pressure continues to 
be diagnosed in primary care and 
in hospital clinics using the tradi-
tional technique of measurement 
with a mercury sphygmomanom-
eter and stethoscope (or more 
lately with automated devices), 
despite the fact that this tech-
nique has been shown to be grossly 
inaccurate.

Since Riva-Rocci and Korotkoff 

gave us the technique of conven-
tional blood-pressure measure-
ment (CBPM) more than a century 
ago, we have landed men on the 
moon, encircled Mars, invented 
the automobile and aeroplane and, 
most importantly, revolutionised 
the technology of science with the 
microchip.

Why, we might ask, has medicine 
ignored scientific evidence 
and technological advances for 
so long so as to perpetuate a 
grossly inaccurate measurement 
technique in both clinical practice 
and hypertension research?

It is a salutary thought that if 
(as conservative estimates show) 
white-coat hypertension is present 
in 20 per cent of the population 
when blood pressure is measured 
conventionally in primary care, and 
if masked hypertension is present 
in 10 per cent of patients whose 
BP is measured in similar circum-
stances, it follows that hyperten-
sion is being misdiagnosed in 
as many as a third of all patients 

attending for routine blood pres-
sure measurement.

NICE recommends ABPM 
for diagnosis and treatment 
of hypertension. Now all must 
change! The NICE guideline con-
firms the inaccuracy of CBPM: 
“These findings suggest that the 
current practice of using a series 
of CBPM alone for the diagnosis of 
hypertension leads to inaccurate 
diagnosis” and that “the current 
practice of using CBPM to define 
hypertension will lead to drug 
treatment being offered to a sub-
stantial number of people who are 
normotensive”.

The guideline has no hesitation 
therefore in stating emphatically 
that that 24-hour ambulatory blood 
pressure measurement (ABPM) 
“should be implemented for the 
routine diagnosis of hypertension 
in primary care”.

To be specific, the guideline 
stipulates: “If the first and second 
BP measurements taken during 
a consultation are both higher 
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than 140/90mmHg, offer 24-hour 
ambulatory blood pressure moni-
toring to confirm the diagnosis of 
hypertension.”

The authors recognise, however, 
that this recommendation will 
have profound implications for the 
diagnosis of hypertension and that 
it must be based on very robust evi-
dence. NICE undertook, therefore, 
the most detailed cost-benefit anal-
ysis ever conducted for ABPM and 
this showed clearly that the use of 
ABPM would result in substantial 
savings to the NHS.

“This analysis suggests that 
ABPM is the most cost-effective 
method of confirming a diagnosis 
of hypertension in a population 
suspected of having hypertension 
based on a CBPM screening 
measurement >140/90mmHg. This 
conclusion was consistent across 
a range of age/gender stratified 
subgroups.” 

The recommendation of NICE will 
be applied, quite rightly, to practice 
in Ireland. We should anticipate, 
therefore, the consequences for 
clinical practice.

Implementation of NICE 
recommendations
The NICE guideline readily admits 
that implementation of a recom-
mendation — which means in effect 
that some 13 million patients with 
high blood pressure in the UK will 
have to be offered ABPM not only to 
confirm the diagnosis, but also for 
the follow-up assessment of treat-
ment efficacy — will present “con-
siderable challenges”.

Some of the problems 
recognised by NICE are the training 
of healthcare professionals, the 
provision of sufficient numbers of 
validated ABPM devices and the 
need for staff to be “trained in their 
use and the interpretation of data 
generated by the reports”.

The same problems face clinical 
practice in Ireland but, unlike the 
UK, ABPM has become increasingly 
available in primary care, often 
with the support of the pharma-
ceutical industry. 

Indeed, Ireland was the first 
European country to show that 

ABPM could be used effectively 
in primary care to achieve better 
blood-pressure control in patients 
with hypertension.

The RAMBLER study in 2006 
showed that ABPM allowed 
patients with inadequate blood 
pressure control to be identified 
and, in some cases, prevented 
from unnecessarily commencing 
antihypertensive medication, and 
that blood pressure control was 
improved in those managed with 
ABPM compared with conventional 
measurement.

This led the authors of the 
RAMBLER study to conclude that: 
“ABPM appears to have a signifi-
cant impact on decision-making 
of general practitioners and on 
the medical management of 
patients with hypertension in the 
community.”

Although general practitioners in 
Ireland use ABPM more than their 
colleagues in the UK, the reality is 
that the Minister for Health will 
have to make funding available 
for the widespread use of the tech-
nique in primary care.

However, he should not see this 
as a deterrent, but rather welcome 

it as a means for preventing stroke 
and heart attack, with the poten-
tial for enormous savings in the 
future. If blood-pressure control 
was achieved in Ireland, some 
5,000 strokes per annum could be 
prevented! However, the daunting 
reality is that less than a third of 
patients on treatment have their 
blood pressure controlled.

First steps
One of the first steps towards 
making ABPM available would be 
to provide reasonable reimburse-
ment to general practitioners for 
performing ABPM. The Minister 
would also be well advised to 
examine the potential for making 
ABPM available in pharmacies — a 
practice that is growing in popu-
larity in Ireland.

Finally, the Minister must seize 
the opportunity to establish a 
national registry of ambulatory 
blood pressure. A further 
consideration that should exercise 
the Minister is the potential for 
engaging patients with high blood 
pressure in the management 
of their own illness. It is indeed 
remarkable how much more 

involved patients become in 
managing a chronic illness, such 
as hypertension, when they are 
actively informed as to the state 
of their blood-pressure control 
and this can be readily done by 
providing patients with an ABPM 
report that clearly states the 
success or otherwise of treatment 
and management strategies.

If the Minister for Health wishes 
to make a major and immediate 
impact on the nation’s health, 
the NICE guideline provides the 
scientific and economic justification 
for making ABPM available to 
all patients with hypertension 
or suspected hypertension. The 
computerised methodology for 
doing so is available and has been 
tried and proven.

What is needed is an imaginative 
vision that could dramatically 
improve the cardiovascular health 
of the nation by reducing stroke 
and the other cardiovascular 
consequences of high blood 
pressure.

References on request.
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II. BLOOD PRESSURE MEASUREMENT

Why ABPM must be made available to all
24-hour ambulatory blood pressure monitoring must be made widely 
available in Ireland through pharmacies, GP practices and hospital clinics

 O
ne of our greatest short-
comings as scientists is 
undoubtedly our failure 
to insist that all diag-

nostic and treatment decisions 
should be dependent on 24-hour 
ambulatory blood pressure moni-
toring (ABPM). Indeed, nearly 30 
years ago an editorial from my 
department in The BMJ stated: 
“Faced with a patient with border-
line hypertension, the doctor should 
be slow to diagnose hypertension 
until some attempt has been made 
to categorise the behaviour of blood 
pressure over time: ambulatory 
blood pressure measurement is the 
best way to do this.” 

But clinical scientists became 
besotted with evidence-based 
medicine and would not counte-
nance the use of ABPM until we 
had the evidence. Well we now 
have it — and in abundance. One of 
the latest assessments of the tech-
nique comes from the US, where 
the Preventive Services Task Force 
(USPSTF) published its recommen-
dations in 2015, and these add to the 
earlier authoritative recommenda-
tions of the UK National Institute 
for Health and Clinical Excellence 
(NICE) and the European Society of 
Hypertension (ESH). 

Which is best?
All these publications carefully 
examined the evidence as to 
which method of BP measurement 
was best — office blood pressure 
measurement (OBPM), home blood 
pressure measurement (HBPM) 
or ABPM, and each has made 
recommendations for clinical 
practice.

US recommendations
The US workforce diligently 
reviewed 19,309 abstracts and 
1,171 full-text articles to reach an 
appropriate recommendation for 
adults aged 18 years or older that 
would “help healthcare decision-
makers — patients and clinicians, 
health system leaders, and policy- 

makers, among others — make 
well informed decisions and 
thereby improve the quality of 
healthcare services”.

The report justifies its existence 
by enumerating the dismal 
consequences of hypertension for 
US citizens and for the government 
that has to support the cost of 
what is largely a preventable 
disease, or at least, one that can be 
treated to prevent its enormous 
cardiovascular and fiscal impact 
on society. 

High BP is a prevalent condition 
in the US, affecting approximately 
30 per cent of the adult popula-
tion. Of these, nearly 20 per cent 
are unaware that they have hyper-
tension, and 76 per cent are on 
BP-lowering medication, with only 
53 per cent achieving BP control. 

The situation in Ireland is much 
worse, with only 30 per cent of 
treated patients being controlled.

The consequences of hyper-
tension are of such a magnitude 
that, as is so often the case with 
major international calamities, 
the repetitive impact of the hor-
rendous statistics dulls their 
meaning. 

High BP was listed as a primary 
or contributing cause of death for 
more than 362,000 Americans, 
and the estimated direct medical 
costs of treating hypertension was 
$47.5 billion (€44.3bn), with pre-
scription medications amounting 
to $21.4 billion (€20bn).

In 2010, there were 280,000 
hospitalisations with a first-
listed diagnosis of essential 
hypertension and more than 
55 million physician office, 
emergency department, and out-
patient visits with hypertension 
as the primary diagnosis code.

As to the best way to measure 
BP in adults in primary care it was 
acknowledged at the outset that 
OBPM was a flawed and inaccurate 
method of measuring BP, and the 
only question in need of answering 
was simply to determine if ABPM 

was superior or inferior to HBPM. 
This question was answered 

emphatically with a recommen-
dation that screening for high 
blood pressure with OBPM should 
always be confirmed with ABPM, 
which is the best method for diag-
nosing hypertension, and if this is 
not available or suitable, HBPM is 
a reasonable alternative.

The US recommendation in 
the context of European 
recommendations
The US recommendations are in 
essence identical to the UK NICE 
recommendations published 
in 2011, which recommended 
offering ABPM (or HBPM if ABPM 
was declined or not tolerated) to 
anyone who had ever had a BP 
measurement ≥ 140/90.  NICE 
not only performed a detailed 
survey of the relevant literature 
on measurement techniques, it 
also conducted a comprehensive 
cost/benefit analysis and 
concluded that ABPM was more 
cost-effective than either OBPM 
or HBPM.

In 2013, 34 international experts 
in blood pressure measurement 
carefully assessed the literature on 
ABPM for the ESH and concluded 
that “ABPM should be performed 
whenever possible in all patients 
with suspected hypertension in 
whom it is necessary to confirm 
the diagnosis of sustained hyper-
tension (i.e. to exclude white-coat 
hypertension), to assess the severity 
of hypertension throughout the 
24-hour period, to detect nocturnal 
hypertension, to detect patterns of 
BP behaviour such as isolated sys-
tolic hypertension, non-dipping and 
autonomic failure…” 

In relation to HBPM, the 
conclusion was that ABPM was 
more appropriate for the initial 
evaluation because it provided 
information within 24 hours and 
without need of training, skills, 
and commitment, as required for 
HBPM, but that when ABPM was 

not readily available, HBPM was a 
reasonable alternative. 

However, one of the problems 
with HBPM was that the proce-
dure was often not defined. The 
ESH Position Paper was careful, 
therefore, to stipulate that HBPM 
required duplicate morning and 
evening measurements for seven 
days with averaging of the last six 
days after discarding the first day 
of measurement, so as to obtain a 
measurement approximating to 
average daytime ABPM.

It is time to move away from the 
all-too-comfortable notion that BP 
measurement is arrived at as easily 
as weighing a stone of potatoes, or 
estimating total cholesterol. We 
know, and have known for nearly 
half a century, that, more often 
than not, the measurement of BP is 
not only inaccurate but also down-
right misleading. 

Not alone have we demonstrated 
the inaccuracy of OBPM but we 
have shown that serious errors 
in diagnosis, prognosis, treat-
ment, demographic assessment 
and national apportionment of 
resources are inevitable unless BP 
is measured over time, preferably 
with ABPM. Now we have the evi-
dence in abundance! Why then, we 
might ask, is ABPM not as readily 
available to patients with hyperten-
sion as an ECG is to patients with 
chest pain? 

The recommendations from the 
US and from NICE and the ESH in 
Europe are so overwhelming that 
change must surely ensue. 

It is time for ABPM to be made 
widely available in Ireland through 
pharmacies, in which it has been 
shown to be feasible, as well as 
in primary care and hospital 
clinics, but it is also time for the 
Department of Health to provide 
adequate reimbursement for ABPM 
so as to provide a methodology of 
measurement that carries diag-
nostic and management benefits of 
immense magnitude for all hyper-
tensive patients.

References on request.

First published on 27.11.2015
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III. 
TREATMENT OF HYPERTENSION

Most patients with sustained hypertension require two or more drugs to achieve 24-hour control, 
which is best achieved with Single Pill Combination (SPC) tablets

Some SPCs that are available in Ireland with varying doses of each component



 H
ypertension has been 
more thorough ly 
investigated than 
most illnesses, and 

well conducted research studies, 
costing many billions, have 
shown unequivocally that the 
cardiovascular consequences of 
elevated blood pressure (BP) — 
most notably stroke and heart 
attack — can be prevented. 
Moreover, these research studies 
have provided cost-effective drugs 
with relatively few adverse effects 
capable of restoring normal BP 
levels in the majority of people with 
hypertension. 

Why is it, then, that raised BP 
is the major cause of morbidity 
and death in the world? Why are 
the inevitable, albeit preventable 
cardiovascular consequences 
of uncontrolled hypertension, 
which include not only stroke and 
heart attack, but also cognitive 
impairment, dementia, atrial 
fibrillation, heart failure and renal 
failure among other vascular 
complications, not being at least 
contained by treatment? 

And finally, the damning 
question; why is it that despite 
having superlative drugs, less 
than one-third of patients with 
hypertension have elevated BP 
restored to normal? There are 
a number of answers to these 
questions, but undoubtedly poor 
adherence to treatment and 
so-called therapeutic inertia are 
major contributors. 

Therapeutic inertia
Therapeutic inertia can be defined 
in a number of ways, but in short it 
is the failure to prescribe enough 
medication to achieve BP control. 

The prescribing doctor is 
usually held accountable for the 
phenomenon, and though there is 
some substance to this accusation 
there are other influences 
contributing to failure to prescribe 
adequate drugs. There is, for 

example, the contribution of the 
patient to therapeutic inertia. 

If, as is often the case, the first 
prescribed BP lowering drug is inef-
fective, the doctor is then faced with 
the option of adding another drug. 
Neither he, nor the patient, is anx-
ious to embark on this course, which 
means that the patient has to take 
more tablets and so the process of 
therapeutic inertia is shared by both 
patient and doctor. 

Let me offer a way out of this 
dilemma of choice by considering an 
option that allows the prescribing 
physician to titrate medication 
upwards in a number of permuta-
tions without increasing the tablet 
intake for the patient. 

Single-pill combinations
The rationale for producing a 
number of drugs within one tablet 
is based on well established prem-
ises; most patients with hyperten-
sion will require more than one 
drug to achieve BP control; com-
bination preparations improve 
BP control; prescribing low-dose 
drugs in combination causes fewer 
adverse effects than prescribing 
maximum doses of any one drug; 
patient adherence to medication 
is improved by combination tab-
lets, and finally, the combination 
approach is cost-effective. 

I initially termed these drugs 
as ‘flexipill combinations’, but the 
term single-pill combination (SPC) 
has gained general popularity in 
the literature and indicates prepa-
rations that contain two or more 
drugs in flexible dosages within 
one tablet. 

There are SPC combinations 
of angiotensin receptor blocker 
(ARB) and angiotensin converting 
inhibitor (ACEI) drugs with 
calcium-channel (CCB) blocking 
drugs, ARBs or ACEIs with thiazide 
diuretics, and beta-adrenergic 
blocking drugs and renin inhibitors 
with thiazide diuretics in varying 
dose increments. 

The majority of SPCs incorporate 
hydrochlorothiazide (HCTZ) as the 
diuretic component in differing 
strengths. Thiazide-like diuretics, 
such as chlortalidone and 
indapamide, which may be more 
efficacious BP lowering drugs, are 
used much less often. 

If we accept that there is strong 
evidence that SPCs can contribute 
significantly to achieving BP 
control in a cost-effective manner, 
we must next ask if SPCs can be 
improved? Or put another way, 
given the state of knowledge 
today, what is the ideal SPC for 
tomorrow? 

ARB or ACE inhibitor? 
The issue as to whether an ACEI 
or an ARB should be the main BP 
lowering medication in a SPC is 
dependent on the comparability of 
the drugs. There is evidence that 
ARBs are equivalent to ACEIs in 
reducing BP. 

The issue of equivalence on the  
vasculoprotective benefits, 
however, is not so clear-cut. 
Whereas there may be small 
benefits for ARBs in stroke 
prevention and for ACEIs in 
reducing cardiac events, the 
overall difference is likely to be 
small. 

When it comes to clinical 
practice, the most important 
issue is tolerability of the drug 
prescribed and in this regard the 
ARBs are superior to ACEIs in that 
they induce far less cough, a major 
reason for discontinuing ACEI 
treatment. 

On balance, therefore, my pref-
erence would be that an ARB should 
be a component of an ideal SPC. 

HCTZ or thiazide-like 
diuretics? 
The majority of SPCs that  
include a diuretic component 
use HCTZ, but evidence has 
been growing over recent years 
suggesting that thiazide-like  
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Combinations to improve BP control
Increased use of single-pill combinations can contribute significantly to 
achieving BP control in a cost-effective manner

diuretics, such as chlorthalidone 
and indapamide, may be supe-
rior to HCTZ both in lowering BP  
and preventing cardiovascular 
events. 

Chlorthalidone is only available 
in a SPC in this country in combina-
tion with beta-blockers, which are 
not now recommended as first-line 
therapy for hypertension, whereas 
indapamide is available in combina-
tion with an ACEI. 

Spironolactone for 
resistant hypertension? 
Resistant hypertension is a major 
problem affecting 10 to 15 per cent 
of hypertensive patients on medi-
cation. The effectiveness of aldo- 
sterone antagonists, such as 
spironolactone or eplerenone, 
in lowering BP in patients with 
resistant hypertension has been 
demonstrated in a number of 
studies. In other words, patients 
whose 24-hour ABPM pressures 
remain elevated with a SPC con-
taining maximum doses of an ARB, 
a diuretic and a CCB, would benefit 
from an SPC containing an aldos-
terone antagonist. 

Based on evidence, a strong case 
can be made for the use of SPCs to 
overcome therapeutic inertia on the 
side of the doctor and to improve 
compliance with treatment on the 
side of the patient. 

Armed with a range of 
SPCs, the prescribing doctor 
has a number of permuta-
tions within one tablet allowing  
up-titration of medication without 
the need to prescribe multiple 
tablets. 

Perhaps the pharmaceutical 
companies, which have advanced 
the management of hypertension 
greatly by providing the present 
range of SPCs, will now reappraise 
the ingredients of future SPCs  
so as to provide prescribing  
physicians and patients with a 
mechanism for increasing drug 
dosage and enhancing therapeutic 
effect in a mutually acceptable 
manner.

References on request.
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 T
he year 2015 closed with 
some pivotal studies 
that should immediately 
change the clinical man-

agement of hypertension so as to 
bring about the improvement in 
outcome that is so badly needed for 
our patients with hypertension. 

We might open this review 
with a reminder that with more 
than 1 billion people worldwide 
with hypertension (defined by a 
systolic blood pressure [BP] of at 
least 140 mmHg and a diastolic BP 
of at least 90 mmHg), The Lancet 
recently dubbed hypertension as 
the “largest epidemic ever known 
to mankind”. 

There are four messages to be 
drawn from the studies under 
discussion: first, we must use 
ABPM for the diagnosis and 
management of patients with 
high BP; second, we must achieve 
much lower levels of BP than 
previously recommended; thirdly, 
patients with so-called resistant 
hypertension should not be 
designated as such without having 
spironolactone added to what is 
perceived as failed therapy; and 

fourthly, we must avail of single-
pill combination (SPC) medication 
to achieve better BP control. 

MESSAGE 1: 
ABPM for the diagnosis 
and management of 
hypertension
The evidence for ABPM has finally 
arrived – and in abundance. The 
latest assessment of the tech-
nique comes from the US where 
the Preventive Services Task Force 
(USPSTF), which published its rec-
ommendations last year, and these 
add to the earlier authoritative rec-
ommendations of the UK National 
Institute for Health and Clinical 
Excellence (NICE) and the European 
Society of Hypertension. 

These bodies carefully examined 
the evidence as to which method 
of BP measurement is best — 
office BP measurement, home BP 
measurement, or ambulatory blood 
pressure monitoring (ABPM), and 
each has concluded that ABPM is 
the method of choice for clinical 
practice. 

Not only is ABPM the most 
accurate technique for excluding 

white-coat hypertension, and for 
diagnosing masked hypertension 
and nocturnal hypertension, 
it is also more cost-effective 
than either office or home BP 
measurement.

MESSAGE 2:  
The lower BP the better 
– the SPRINT Study
The eagerly awaited results 
of the Systolic Blood Pressure 
Intervention Trial (SPRINT) 
were published last year in the 
New England Journal of Medicine, 
accompanied by no fewer than 
three editorials attesting to the 
importance of the study, which 
has had a major impact across the 
world.  

SPRINT randomly assigned 
9,361 non-diabetic persons with a 
systolic BP of 130 mmHg or higher, 
and an increased cardiovascular 
risk, to a target BP of less than 120 
mmHg (intensive treatment) or 
a target of less than 140 mmHg 
(standard treatment). The trial 
was stopped early after three 
years because those assigned to 
the intensive-treatment group, as 
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Changes in management 
of hypertension
2015 saw pivotal trials emerge that are redefining blood pressure targets 
and that carry specific messages for the management of hypertension

compared with those assigned to 
the standard-treatment group, had 
a 25 per cent lower relative risk of 
major cardiovascular events, and 
a 27 per cent lower relative risk of 
death from any cause. 

On the downside, rates of some 
serious adverse events, including 
hypotension and acute kidney 
injury or failure, were higher in the 
intensive-treatment group than in 
the standard-treatment group, but 
these higher rates appear unlikely 
to outweigh the benefits overall. 

There has been debate as to why 
these results were not mirrored in 
the ACCORD study conducted in 
diabetic patients, but the effects 
on individual outcomes in SPRINT 
and the ACCORD trial were gener-
ally consistent, though not statisti-
cally significant in the latter study. 

Although ABPM was not used in 
SPRINT, a technique of automated 
office measurement was utilised, 
which has been shown to equate to 
mean daytime ABPM levels. 

The SPRINT results are not 
applicable to patients with 
diabetes, those with a history of 
stroke, or institutionalised elderly 
people, all of whom were excluded 
from the study. 

So what are the implications 
for SPRINT in Ireland? A cynical 
view would be that they are of no 
relevance, seeing that the truly 
awful results of the SLÁN survey 
in 2007 have been confirmed more 
recently in The Irish Longitudinal 
study on Ageing (TILDA) survey,  
showing that as far as hyperten-
sion control is concerned, Ireland is 
lagging far behind the UK, the US 
and particularly Canada. 

In nearly 65 per cent of people over 
the age of 50 years with hyperten-
sion, only 55 per cent were aware of 
their hypertensive status with less 
than 60 per cent being on treatment; 
of those on treatment only half had 
their BP controlled to below 140/90 
mmHg. However, my view is that 
primary care in Ireland, where most 
hypertensive patients are treated, 
will recognise this dismal state of 
affairs and will act on the SPRINT 
results so that even if we cannot 
(and some may argue we should 
not) aspire to the level of 120 mmHg, 
we must be much more aggressive 
with BP-lowering medication so as 
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to make serious efforts to improve 
national levels of BP control. 

MESSAGE 3: 
Spironolactone for 
resistant hypertension
Another seminal study — the 
Pathway Study — published in The 
Lancet last year should provide 
a means of achieving better 
BP control in our patients with 
resistant hypertension, which is 
characterised by failure to achieve 
a BP of less than 140/90 mmHg 
while on maximum tolerated 
doses of three different classes of 
antihypertensive drugs, including 
a diuretic. 

After confirmation of the 
presence of systolic BP in excess of 
130 mmHg at home and 140 mmHg 
in the clinic, and exclusion of those 
patients with advanced kidney 
disease, 335 individuals already 
on treatment with maximally 
tolerated doses of three drugs 
(angiotension converting inhibitor 
[ACEI] or an angiotensin receptor 
blocker [ARB], a calcium channel 
blocker [CCB], and diuretic) 
were randomised to a sequence 
comprising spironolactone (25-
50mg), bisoprolol, doxazosin or 
placebo for 12 weeks. 

Some 58 per cent of spironolac-
tone-treated patients achieved BP 
control versus about 42 per cent 

of doxazosin, and 43 per cent of 
bisoprolol patients. In six of the 285 
patients who received spironolac-
tone, serum potassium exceeded 
6·0 mmol/L on one occasion. 

The study shows that spironolac-
tone was by far the most effective 
BP-lowering treatment for patients 
with resistant hypertension and 
truly resistant hypertension must 
now be considered rare unless 
maximum triple therapy plus 
spironolactone fails to control BP. 

MESSAGE 4: 
Single pill combination 
medication
Finally, and perhaps not as 
dramatically as the above listed 
studies, there is now increasing 
acknowledgement from the 
literature that the management 
of the ‘average’ patient with 
hypertension can be greatly 
improved by using SPC tablets. 

I have made the case for this 
innovation previously, and in 
this booklet, on the basis that the 
rationale for producing a number 
of drugs within one tablet is based 
on well established premises; 
most patients with hypertension 
will require more than one drug to 
achieve BP control; combination 
preparations improve BP control; 
prescribing low-dose drugs 
in combination causes fewer 

adverse effects than prescribing 
maximum doses of any one drug; 
patient adherence to medication is 
improved by combination tablets, 
and finally, the combination 
approach is cost-effective. 

There are SPC combinations 
of ARB and ACEI drugs with CCB 
drugs, ARBs or ACEIs with thiazide 
diuretics, and beta-adrenergic 
blocking drugs and renin 
inhibitors with thiazide diuretics 
in varying dose increments. The 
majority of SPCs incorporate 
hydrochlorothiazide (HCTZ) 
as the diuretic component in 
differing strengths. Thiazide-like 
diuretics, such as chlortalidone 
and indapamide, which may be 
more efficacious BP lowering 
drugs, are used much less often. 

Two comprehensive reviews 
have now endorsed the use of 
SPCs in clinical practice. The first 
using an ARB which is available 
in fixed-dose triple combinations 
with a calcium channel blocker 
and a thiazide diuretic, thereby 
providing adequate flexibility 
for up- or down-titration of 
individual components, showed 
that effective and well tolerated 
SPCs of two or three drug 
combination therapies have the 
potential to greatly improve 
BP control and close the gap 
between the promising results 

from interventional trials and the 
disappointing reality in routine 
clinical practice.  

The second review by Michel 
Burnier, which had the aim of 
examining the place of SPCs 
in the actual management of 
hypertension, concluded that the 
active development of new SPCs 
in recent years must be seen as a 
significant advance that permits 
doctors to treat hypertension 
more effectively. 

Based on evidence, therefore, a 
strong case can be made for the use 
of SPCs to overcome therapeutic 
inertia on the side of the doctor 
and to improve compliance with 
treatment on the side of the 
patient. Armed with a range of 
SPCs, the prescribing doctor has 
a number of permutations within 
one tablet allowing up-titration of 
medication without the need to 
prescribe multiple tablets. 

Conclusion
So let’s make some resolutions 
for the management of our 
hypertensive patients. We 
should use ABPM before making 
a diagnosis of hypertension and 
we should assess the response to 
management and treatment with 
ABPM. 

Dr Leo Varadkar, in his 
capacity as Minister for Health 
and drawing on his experience as 
a former GP, has now facilitated 
the ready accessibility of 
ABPM by enabling meaningful 
reimbursement for the technique 
in primary care, with the 
signing into law of the Statutory 
Instrument providing for the 
introduction of new Special-Type 
Consultation payments. 

We shou ld prescr ibe 
spironolactone to the medication 
of patients who appear to be 
resistant to treatment. 

And finally, based on the 
SPRINT findings, we should use 
SPCs so as to bring about the 
much-needed improvement in 
the control of BP in hypertensive 
patients in Ireland. 

References on request.

The former Minister for Health finally brought in ABPM reimbursement in primary care
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III. TREATMENT OF HYPERTENSION

The great salt debate: too much or too little?
Too much salt is undoubtedly bad for you, but too little may also not be 
good, according to recent research

 T
he word ‘controversy’ 
should be dispelled 
from scientific rea-
soning and replaced 

with ‘scientific uncertainty’, but  
regrettably the subject of dietary 
salt can stir polemic rhetoric that 
can be very unscientific. 

When dogma is challenged, a 
dispassionate examination of the 
evidence and the performance, 
where indicated, of controlled trials 
to resolve uncertainty is the rea-
soned (and most beneficial) course. 

The scientific uncertainty with 
salt is that there is no argument 
about the fact that we consume too 
much of it and that this is harmful, 
but rather that in imposing a low 
salt intake on all, we may do harm 
to a significant number of people 
who need a moderate amount.

Salt intake
We add too much salt to food and 
there is too much of it in most 
processed foods. The average daily 
salt intake in Ireland is high — about 
10g per day in adults, and perhaps 
as high as 5-6g per day in children. 
Most national agencies recommend 
under 3g per day for adults. 

There is no argument but that 
excessive salt in the diet raises 
blood pressure, and that reducing 
salt lowers blood pressure. It should 
follow, therefore, that policies to 
reduce salt intake in the commu-
nity should be beneficial in pre-
venting the cardiovascular conse-
quences of elevated blood pressure. 

Though there were muted oppo-
nents to a strategy of nondescript 
reduction of salt, there was gen-
eral acceptance that governments 
should be persuaded that the lower 
the salt intake of the nation the 
better will be the health of all. 

The first serious challenge to such 
a policy came with publication of a 
paper in the Journal of the American 
Medical Association (JAMA) in May 
2011 by Prof Jan Staessen and his 
colleagues in the University of 
Leuven in Belgium, in which the 

associations between blood pres-
sure and sodium intake was not  
reflected in an improved outcome 
and in which, moreover, exces-
sive reduction of salt seemed to 
be associated with higher cardio-
vascular mortality (JAMA, 2011 
May 4;305(17):1777-85. doi: 10.1001/
jama.2011.574). 

The authors concluded that cau-
tion was needed before instigating 
recommendations for a general-
ised and indiscriminate reduction 
of salt intake. They were careful to 
emphasise that their results did not 
negate the blood pressure-lowering 
effects of dietary salt reduction in 
hypertensive patients.

The study was dismissed 
by The Lancet as contributing 
“little to our understanding of 
salt and disease” and that “the  
results of this work should nei-
ther change thinking nor prac-
tice” (Lancet, Vol 377, Issue 9778, 
doi:10.1016/S0140-6736(11)60657-0).

Then, as often happens in 
science, the refutation to this  
intolerant dismissal of scientific 
evidence came with another pub-
lication in JAMA in November 
2011, from the Population 
Health Research Institute at  
McMaster University in Canada 
with a Galway-based scientist, Prof 
Martin O’Donnell, as the lead 
author (JAMA 2011;306:2229-2238). 

In this study, the association of 
salt with cardiovascular outcome 
confirmed that too much salt was 
associated with increased risk 
from cardiovascular disease, but 
in keeping with Staessen’s earlier 
findings the study also showed that 
a low sodium intake was associated 
with increased risk.

The authors stressed the need 
to establish a safe range for  
sodium intake by performing ran-
domised controlled trials. 

The PURE Study
And so the matter rested,  
albeit with rumblings of dis-
content and suggestions for 

randomised control trials to  
decide matters. That was until two  
papers published the results of 
the PURE study in 2014 in the New 
England Journal of Medicine, argu-
ably medicine’s premier journal, 
presenting new evidence to cast 
further doubt on the wisdom of 
universal salt reduction (N Engl J 
Med 2014; 371:612-623, August 14, 
2014, DOI: 10.1056/NEJMoa1311889 
and 371:7, 677-679).  

The editorial by Dr Suzanne 
Oparil points out that in 2013 the 
Centers for Disease Control and 
Prevention asked the Institute 
of Medicine (IOM) to convene an 
expert committee to evaluate the 
evidence for a relation between  
sodium and health outcomes. 

The committee concluded that 
most evidence supports a posi-
tive relation between high sodium 
intake and risk of cardiovascular 
disease, but that there was incon-
clusive evidence to show if a low 
sodium intake (<2.3 g per day or 
<1.5g per day, as recommended in 
many dietary guidelines) was asso-
ciated with an increased or reduced 
risk of cardiovascular disease in 
the general population. 

However, the committee warned 
that there was limited evidence 
that low salt intake might indeed 
be associated with adverse health 
effects in some subgroups, such as 
patients with heart failure or other 
forms of cardiovascular disease, 
diabetes, or chronic kidney disease. 

The PURE study now supports 
the caveat from the IOM by casting 
serious doubt on the assumption 
that there is no unsafe lower limit 
of sodium intake. 

We might well ask what  
adverse effects can result when 
the renin-angiotensin-aldos-
terone system is activated if  
sodium intake falls below about 
3g per day? Moreover, a very small 
proportion consumes a low-sodium 
diet and sodium intake is not 
related to blood pressure in these 
persons, calling into question, 

therefore, the feasibility and useful-
ness of reducing dietary sodium as 
a population-based strategy. 

The PURE study also raises 
the possibility that potassium 
could play as important a role as 
sodium. There is evidence that 
subjects who increase potassium 
consumption and reduce sodium 
consumption are at reduced risk 
of death from cardiovascular dis-
ease and this finding could serve 
as a model for a definitive trial 
that might show that the alter-
native approach of a diet rich in 
potassium might achieve greater 
health benefits than aggressive  
sodium reduction alone.

Oparil concludes by stating that 
“these provocative findings beg for 
a randomized, controlled outcome 
trial to compare reduced sodium 
intake with usual diet” and that 
“in the absence of such a trial, the 
results argue against reduction of 
dietary sodium as an isolated public 
health recommendation”.

So what can we conclude?
l ‘Moderate’ sodium intake (about 

3-5g of sodium) is likely to be 
optimal for most. 

l A proportion of the population 
consumes excessive salt. 

l A targeted approach to salt 
restriction seems more logical 
than a population-wide approach. 

l People with high blood pres-
sure should still be encouraged 
to reduce their salt intake, and 
those who do not have high blood 
pressure and whose salt intake is 
high the message should be for a 
reduction in dietary salt.

l There is now considerable uncer-
tainty about whether low sodium 
intake across the entire popula-
tion results in net clinical benefit.

l There is good evidence that a 
healthy diet, rich in foods con-
taining potassium with mod-
erate sodium intake is beneficial.

l There is a need to collect 
high-quality evidence from 
randomised controlled clinical 
trials to determine both the risks 
and benefits of low-sodium/high 
potassium diets.

First published on 19.09.14
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Renal denervation: update 
on a scientific debacle
 T

he story of renal 
denervation (RDN) 
began in January 2011 
when Medtronic, Inc. 

acquired a privately held company, 
Ardian, Inc., for $800 million, with 
additional cash payments to be 
related to profit over four years. 

The Symplicity Catheter System 
developed by Ardian could ablate 
the sympathetic nerves in the 
renal arteries — renal denervation 
— and thus (it was claimed) reduce 
blood pressure that was resistant 
to treatment with drugs. 

Medtronic immediately 
embarked on a number of trials. 
The results of the Symplicity 1 and 
2 studies gave what were hailed 
by many as results so promising 
that the technique could be applied 
not only to patients with resistant 
hypertension but also even to those 

with moderate blood pressure 
elevation.

RDN
RDN would not only cure 
hypertension, it would also improve 
cardiovascular outcome in other 
co-morbid conditions such as heart 
failure, diabetes mellitus, sleep 
apnoea, and arrhythmias. It was 
anticipated that studies would soon 
show that the procedure would 
be applicable to large numbers of 
patients with hypertension. 

For example, Dr Murray Esler 
(Baker IDI Heart and Diabetes 
Institute, Melbourne, Australia) 
stated: “Studies will soon deter-
mine whether this procedure can 
cure mild hypertension, producing 
permanent drug-free normali-
sation of blood pressure. Based 
on the blood-pressure declines 

achieved, reduction in heart attack 
and stroke rates of more than 40 
per cent is anticipated.” 

And this in spite of the fact that 
most patients who had undergone 
RDN still required medication to 
control their blood pressure. 

Market potential
With 1.2 billion people suffering 
from hypertension worldwide the 
market potential was so staggering 
(Medtronic estimated $3 billion 
in annual sales) it was not long 
before other manufacturers, such 
as Boston Scientific and St Jude 
Medical, were producing catheters 
claiming to have qualities that were  
superior to the Medtronic Ardian 
catheter.  All of which led to what 
can only be described as market-
driven avarice, which resulted 
in RDN being recommended 

for patients in whom resistant 
hypertension had not been proven 
according to strict criteria.

It is estimated that more than 
5,000 RDN procedures have been 
performed worldwide and the 
procedure is reimbursed in several 
European countries, but notably in 
the United States the FDA withheld 
approval pending the results of 
ongoing studies. 

Scientific method prevails
There were some scientists who 
questioned the impetus for a treat-
ment that was based on economic 
rather than scientific considera-
tions.

Guidelines were drawn up for RDN 
and largely ignored as the medical 
profession became beneficiaries 
to the largesse accruing from the 
procedure. The guidelines pointed 
out that resistant hypertension 
was difficult to diagnose because 
compliance to treatment had to 
be proven (not always easy to do). 
Moreover, secondary hypertension 
had to be excluded (for which a 
rigorous investigational protocol is 
required). 
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The guidelines also stipulated 
that patients for RDN should be 
referred for the procedure by a 
hypertension specialist, and not be 
selected by the operator. 

Finally, and by no means least, 
cautious scientists warned that 
the procedure, although apparently 
safe in the short term, might 
induce changes in the future due 
to the more general effects of renal 
sympathetic denervation and 
possibly vascular damage to the 
renal arteries. 

Then in 2014 the results of the 
Medtronic sponsored trial on RDN 
— Symplicity HTN-3 — failed to 
show a reduction in either office or 
ambulatory blood pressures.

Sham procedure
The trial was notable in that 
patients were allocated to the 
procedure of RDN or to a sham 
procedure (renal angiography). 

This bombshell had a number 

of largely predictable reactions. 
First, planned trials on RDN 
were suspended. Second, a dazed 
catheter industry, that had invested 
hugely in the technique, and stunned 
scientists, who had hailed the 
technique as the dawn of a cure for 
hypertension, reacted by criticising 
the Symplicity HTN-3 trial, mainly 
on the grounds that denervation had 
not been achieved, either because 
the operators were not sufficiently 
skilled or the catheter used did not 
achieve optimal ablation of the renal 
sympathetic nerves. 

Third, the FDA is basking in 
scientific righteousness, whereas 
the European authorities must be 
questioning the credibility of their 
scientific advisers. 

Fourth, those scientists who 
had criticised the quality of 
the studies on RDN, but who 
had always acknowledged that 
manipulation of the sympathetic 
system affected blood pressure 

(after all, we had known this since 
the early years of the last century, 
when radical sympathectomies 
were performed) and who  
had simply asked that basic 
scientific principles be applied 
to studies of the technique, were 
vindicated in their stance; carefully 
designed studies are now being 
planned to determine basic issues 
that should have been addressed 
at the start, such as which patients 
might respond to RDN, which 
catheters may be best for the 
technique, how can the efficacy of 
denervation be determined, and 
what are the long-term adverse 
effects. 

So where does all this leave the 
doctor who has to manage patients 
with hypertension? We are fortu-
nate in that a consensus statement 
has been published by the cardio-
vascular societies in the UK.

To quote the major recommenda-
tion: “The Joint UK Societies does 

The UK remains committed to leading, supporting and par-
ticipating in well-designed randomised controlled studies to
assess the future role of RDN in RHTN. As such the morator-
ium does not apply to clinical trials of RDN therapy. It is
important that alternative energy modalities, such as ultrasound
and chemical ablation technologies should be investigated along
with second and third generation RF catheters in appropriately
designed clinical studies with blinded end points to include
ABPM. In RHTN it is vital that careful evaluation of drug
adherence is included as a prerequisite to study entry unless
severe medication intolerance has been diagnosed. Recently
mass spectrometry drug measurement in urine has demonstrated
that many patients are not adherent with their therapy.64 The
application of similar measures in future studies will robustly
confirm resistance and allow us to detect non-concordance. It is
also important that patients should not be enrolled in studies
within 8 weeks of the last change in treatment.

CRITICAL AREAS TO ADDRESS TO DETERMINE THE ROLE
OF RDN AS A THERAPY FOR RHTN
The key areas that future research in RDN must address are sum-
marised in table 1. It is remarkable that to date there is no agree-
ment on the precise anatomy of the human sympathetic nerves
and in particular the variation in their trajectories relative to the
renal arteries. In a small study of nine renal arteries harvested from
five human autopsies, it was reported that the majority of renal
nerves lie within 2 mm distance from the lumen of the renal
artery.65 However, the fixation methodology used has been criti-
cised and other workers have suggested that in humans, renal
nerve distribution varies between the proximal-distal segments of
the renal artery and that the 50th and 75th centiles of distance of
nerves in the proximal segment are 2.84 and 4.67 mm, respect-
ively.66 Clearly, precise localisation of human renal nerves has
crucial implications for the application of RDN and it is important
to bear in mind that different ablation technologies (eg, RF energy,
ultrasound energy, chemical ablation) offer varying depths of renal
sympathectomy and it remains to be proven which is most effective
for human use.

Since renal nerves spiral around the artery, it is also clear that
denervation in all four quadrants of the renal artery is necessary.
This may be achieved through the use of multielectrode RF ablation
catheters and alternative means of sympathectomy including ultra-
sound and chemical ablation techniques. Ultrasound energy may
offer benefit by avoiding endothelial damage and deeper

penetration of heating energy than RF. Chemical ablation techni-
ques with alcohol or guanethidine also offer potential advantage in
obviating endothelial damage although it remains unclear whether
or not dissemination of neurotoxin beyond the periadventitial layer
could be an undesired effect of such therapy.18 Determining which
energy modality and ablation therapy is best to achieve near com-
plete renal nerve ablation in the absence of damage to the renal
artery lumen (and off-target effects) remains a priority.

At present there is no marker of procedural success to inform
operators that RDN therapy has been successfully delivered
although in a number of studies it has been demonstrated that
the higher the starting SBP, the greater the response to RDN.
Preliminary data from humans indicate there could be a role for
high frequency electrical field stimulation of the renal arteries.24

In a canine model, intralumenal renal artery electrical stimula-
tion (to activate renal nerves) was shown to increase BP, serum
catecholamines and heart rate variability, presumably through
activation of renal afferent reflexes; these effects were attenu-
ated following RDN.25 Currently there are no established bio-
markers of renal nerve injury (a neural ‘troponin’ would be
ideal) and early plasma markers of renal injury have not trans-
lated as trustworthy markers. Thus, interventionists remain
uninformed as to whether or not the RDN procedure they have
undertaken has achieved its intended purpose.

Ideally treatment with RDN would be limited to those patients
most likely to respond to the therapy. If a response rate is defined
as a reduction in office SBP of 10 mm Hg or more, a number of
non-randomised and non-blinded studies have indicated
responder rates in excess of 80%. However real world experience
of RDN suggests true responder rates are much more vari-
able22 39 54 55 and as such it might be ideal to phenotype patients
with hypertension to better predict responders/non-responders.
Biochemical and ethnic phenotyping is already in place in the
National Institute for Health and Care Excellence/British
Hypertension Society guideline for antihypertensive pharmaco-
therapy where patients with low renin status (black ethnicity) are
offered calcium channel blockers as first-line therapy and those
with high renin status (Caucasian ethnicity) receive ACE/angio-
tensin receptor blocker drugs instead.67 Given the complexity of
SNS signalling and how this related to changes in vasomotor
tone, and the lack of easy applicable tests for large-scale deter-
mination of renal sympathetic overactivation, it seems unlikely
that hypertension phenotyping for SNS upregulation will evolve
into mainstream clinical practice.

Table 2 Key lessons from Symplicity HTN-3

Lesson Recommendations for the future

Hypertension specialists were not involved in most centres

Antihypertensive medications stability is critical
▸ Study entry

▸ During study

Routine use of multidisciplinary teams led by accredited hypertension specialist
Hypertension specialists should design the clinical trials in conjunction with scientists and interventionalists

Stable medication regimen for at least 8 weeks prior to study entry or use of optimised medical regimen with
washout period of 4 weeks prior to baseline if feasible and forced titration during study (does not necessarily
apply to trials of RHTN)
Maintain stable medications throughout study per protocol: strict criteria for clinically necessary medication changes

Heterogeneous study population differed from prior trials of
RDN with more African-Americans
Procedural factors
▸ Operator supervision

▸ Operator experience

Study subjects should reflect the population of resistant hypertensives—it is entirely appropriate to recruit all
ethnicities as black ethnicity is a risk factor for RHTN

Adequate proctoring for inexperienced operators
Ensure delivery of adequate ablations per artery
Ensure 4 quadrant delivery of ablation
Assume learning curve of at least 10 procedures with each RDN system

RDN, renal denervation; RHTN, Resistant Hypertension.

14 Lobo MD, et al. Heart 2015;101:10–16. doi:10.1136/heartjnl-2014-307029
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Tables and figures from the Joint UK societies’ 2014 consensus statement on renal denervation for resistant hypertension

not recommend the use of renal 
denervation for treatment of resist-
ant hypertension in routine clinical 
practice but remains committed to 
supporting research activity in this 
field.” 

It  goes on: “Even allowing for 
debateover the interpretation of 
the outcomes of the Symplicity 
HTN-3 study, there is still a lack 
of evidence to support the routine 
use of RDN as a standard of care 
in resistant hypertension. Hence, 
we recommend the current mora-
torium on use of this procedure in 
the UK remains in place until such 
time as there is Level 1 evidence in 
favour of use of RDN.”

The position is clear. RDN 
should not be offered to patients 
with hypertension unless these 
patients are enrolled in one of the 
studies being planned to examine 
the technique scientifically. 

This is important because if 
the technique is performed for 
routine clinical management, the 
medico-legal consequences for 
the operator could be significant 
in the event of the patient being 
dissatisfied with the outcome or in 
the event of complications.

Resistant hypertension
And what can the doctor do when 
faced with a patient who has 
what appears to be truly resistant 
hypertension? 

First, resistance to treatment 
with maximal doses of four 
or more drugs must be shown 
with 24-hour ambulatory blood 
pressure measurement after at 
least a two-month period and 
adherence to treatment should be 
critically assessed. 

Second, secondary hyperten-
sion must be carefully excluded in 
a specialist centre. 

Third, the often-magical effect 
of an aldosterone antagonist, such 
as spironolactone or eplerenone, 
in reducing blood pressure in pa-
tients with resistant hypertension 
should be acknowledged in the 
therapeutic approach. 

References on request 

First published on 09.01.2015
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Figure 1 Symplicity HTN-3 results of primary and secondary efficacy end points
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