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Preface

'What is morning hypertension?’

Recommendation of specific antihypertensive
medication targeting morning hypertension in
clinical practice

It is well-known that cardiovascular events occur more frequently in
the morning; blood pressure (BP) levels have been shown to
increase during the period from night to early morning. Moreover,
in the early morning, thrombophilic tendencies, such as increased
platelet activation, hypercoagulability and hypofibrinolysis, appear
to contribute to the morning increase in cardiovascular events.

In recent years, clinical research using ambulatory blood pres-
sure monitoring (ABPM) or home BP monitoring has clarified
that morning BP and BP surge are more closely related to the car-
diovascular risk than clinic BP. Also, in hypertensive patients
treated with antihypertensive medication, even patients whose
clinic BP is well-controlled, morning BP level prior to taking
medication frequently remains high. Therefore, morning hyper-
tension is currently the 'blind spot' in the clinical practice of
hypertension. The risk of cardiovascular events in patients with
morning hypertension is high and more specific management of
morning BP could effectively reduce hypertensive target organ
damage and the subsequent cardiovascular events.

Effective control of hypertension in the 21st century will rely on
the individual clinical practice that aims to prevent cardiovascular
events (and the associated subsequent disabilities) based on patho-
genic consideration of each patient. Although recommendations that
the home BP or the 24-hour BP should be considered in clinical
practice, current international guidelines for the management of
hypertension essentially base the BP on clinic BP. In addition to the
standard clinical practice of hypertension, and following the guide-
lines issued on the subject, an important next step should be the spe-
cific management of morning hypertension in order to achieve a
more beneficial outcome in hypertensive patients.
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In this Clinician's Manual, I would like to stress the impact of the
morning BP surge and its associated risk factors on cardiovascular
disease and the potential benefits of targeting the morning BP with
specific antihypertensive medication. I hope this book will provide
good practical advice for the treatment of hypertension on a day-to-
day basis.

Kazuomi Kario, MD, PhD, FACC, FACP, FAHA
Division of Cardiovascular Medicine
Department of Medicine

Jichi Medical School

Tochigi

Japan



Nocturnal blood pressure
dipping

There is marked diurnal variation in the onset of cardiovascular
events, with peak incidence of myocardial infarction, sudden car-
diac death and ischaemic and haemorrhagic stroke occurring in the
morning (between 6am and noon) (see Figure 1.1) [1-8].
Ambulatory BP also exhibits significant diurnal variation, reaching
a peak level during the morning, then declining to a trough at
approximately midnight [7]. There are two significant components
of diurnal BP variation that appear to have clinical implications for
cardiovascular disease; the first is nocturnal fall in BP and the sec-
ond is morning BP surge, although both of these are, in part, asso-
ciated with each other.

In healthy normotensive patients, there is significant diurnal BP
variation with a nocturnal fall in BP of 10-20%. In healthy patients,
this diurnal variation in BP is determined by various psychobehav-
ioural factors [9,10] and is accompanied by a variation in neuro-
humoral factors, including the sympathetic nervous system [11]
(see Figure 1.2) and the renin—angiotensin—aldosterone system
(RAAS) [12] (see Figure 1.3). In hypertensive patients who do not
have hypertensive target organ damage, this normal diurnal BP
variation pattern is usually preserved. However, there are some
hypertensive patients who exhibit abnormal patterns of diurnal BP
variation. In recent studies, the abnormal patterns of diurnal BP
variation have been reported, in part, to be determined by the patho-
genesis of hypertensive target organ damage and also to be a pre-
dictor of subsequent cardiovascular events, independent of the
ambulatory BP level [13-22].

Clinical implication of nondippers and risers

Patients with a diminished nocturnal fall in BP, known as
nondippers, have been proposed as a subgroup of patients with
abnormal diurnal BP variations. These variations are associated
with an increased frequency of damage to all target organs
(brain, heart and kidney) and a poorer prognosis for cardiovascu-
lar events when compared with patients with a normal dipping
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a) Ischaemic stroke

h) Cardiac
sudden death

o

¢) Myocardial
infarction

d) Blood
pressure

Figure 1.1. Modified with permission from Girculation 7989; 79:733-743.
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