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Hypertension is a major risk factor contributing to
the second and third most frequent causes of death
in Japan: cerebrovascular diseases and heart dis-
eases. Hypertension incidence increases with age,
occurring in approximately 60% of Japanese aged
65 yr and older (I), and being the most prevalent
disease in Japan (2). In our country, where the
elderly population has been increasing, hyperten-
sion is one of the most important diseases to be
controlled and treated, and counter measures
against the disease have drawn much public atten-
tion. Hypertension in the elderly consists mostly of
essential hypertension, and its pathophysiology dif-
fers in many ways from that of essential hyperten-
sion in the young or middle-aged. However, iso-
lated systolic hypertension (systolic pressure 140
mmHg or greater, diastolic pressure below 90
mmHg) has been increasing in the elderly. Isolated
systolic hypertension is divided into two groups,
namely so-called “burned out” and “de novo” type
systolic hypertension. The former type of hyperten-
sion generally starts in middle age as essential
hypertension until, eventually, the diastolic pressure
becomes reduced in old age; while the latter type of
hypertension appears in old age due to reduced
vascular compliance in large arteries. In addition,
there are also cases of secondary hypertension due
to specific causes such as renovascular hypertension.

In the elderly, it has been reported that systolic
blood pressure, more than diastolic blood pressure
is strongly associated with cardiovascular diseases,
especially stroke, coronary artery disease, cardiac
failure, end-stage renal disease, and all-cause mor-
tality (3). Furthermore, it has become apparent that
raised pulse pressure (systolic blood pressure-diastol-
ic blood pressure) may increase the risk of such
diseases (4).

The pathophysiology of hypertension in the elder-

ly is characterized by increased total peripheral
vascular resistance, decreased compliance of large
and medium-sized arteries, a tendency toward de-
crease in cardiac output, decreased circulating blood
volume, increased instability of blood pressure due
to decreased baroreceptor function, decreased
blood flow and dysfunction of autoregulation in the
brain, heart and kidney. Therefore, given the
above-mentioned pathophysiological characteristics,
hypertension in the elderly should be treated. In
addition, as with other diseases in the elderly, it is
necessary to pay attention to the ADL, QOL and
drug compliance of patients.

Based on large-scale intervention trials in West-
ern countries and China, treatment of hypertension
including systolic hypertension in the elderly has
been widely confirmed to be effective (5-10).
However, the efficacy of such treatment of
hypertensive patients aged 85 yr or older is less cer-
tain. It has been proved that occurrence of cerebro-
vascular disease, coronary artery disease and car-
diac failure, in addition to all-cause mortality are
decreased by diuretics or long-acting dihydropyri-
dine Ca antagonists. Although treatment of hyper-
tension in the elderly with S-blockers significantly
decreases morbidity and mortality of cerebrovascu-
lar disease, it has not been shown to demonstrate a
significant decrease in morbidity and mortality of
coronary artery disease (/7). In the United States in
1994, the therapeutic guidelines of hypertension in
the elderly were published by the National High
Blood Pressure Education Program Working Group
(3). However, general information on treatment of
hypertension in the elderly is described in hyperten-
sion control guidelines. For example, in the JNC VI
(12), hypertension in the elderly is discussed in Sec-
tion 4, “Special Populations and Situations”.

The hypertension control guidelines published in
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Table 1. Blood Pressure of Healthy Elderly Individuals by Age and Sex

Age n Systolic Pressure Diastolic Pressure
Male 65-69 104 127.8+16.3 78.4+7.9
70-74 75 130.94+20.8 76.4+9.3
75-79 74 136.9+19.2 75.9+11.8
80-84 49 140.3t17.4 77.7+12.0
85-89 16 137.1+17.8 74.1+18.3
Female 65-69 101 134.9+17.5 78.3+10.3
70-74 92 130.8+18.2 74.4+9.1
75-79 78 133.6+18.8 74.5+£9.8
80-84 52 139.8+20.8 75.8+10.1
85-89 19 135.6+19.8 73.4£9.6

Blood pressure (Mean+SD) of healthy elderly individuals by age (no antihypertensive drug, obesity, emaciation nor
ECG abnormality) reported by the Ministry of Health and Welfare “Study Group on Normal Values of Laboratory Tests
in the Elderly”, Subgroup on Blood Pressure (Chairholder: Jyun Fujii) (Ref. 17)

the USA and Europe are fundamentally for Cauca-
sians. Although these guidelines provide a detailed
summary of extensive results on hypertension stud-
ies throughout the world, and thus should also be
useful for the control and treatment of hypertension
in Japan, their applicability to Japanese hyperten-
sive patients might be somewhat limited by differ-
ences in genetic and social background. To address
this problem, the present work constitutes a revised
version of “Guidelines on Treatment of Hyperten-
sion in the Elderly, 1995” (13) prepared by the
Comprehensive Research Projects on Aging and
Health, the Ministry of Health and Welfare, the
Research Group for “Guidelines on Treatment of
Hypertension in the Elderly” (Chair: Prof. Toshio
Ogihara, Osaka University). The revised version
was prepared by the Research Group on “Long-
term Prognosis of Hypertension in the Elderly”
(Chair: Prof. Kunio Hiwada, Ehime University) of
the above project which consisted of almost the
same members as the Ogihara Group. As the first
step in developing the revised version, a question-
naire was sent to many hypertension specialists in
Japan, asking their opinions on the 1995 version of
the guidelines (1/4). The fundamental concept of this
report is the same as that of the original version.
Namely, based on evidence-based medicine, it is
presented as hypertension treatment guidelines
specific to the Japanese, considering our lifestyle,
but incorporating the results obtained in the West-
ern countries. As much as possible, the opinions
and criticisms of the specialists are reflected in the
revision. However, because no criteria for the selec-
tion of antihypertensive drugs in the Japanese based
on large-scale studies or intervention trials were
available, the section 6 “Antihypertensive Drug
Therapy” in this report was prepared as consensus-
based guidelines.

This report on hypertension in the elderly in-
cludes discussion of the following: its characteristics,
diagnostic precautions, treatment necessity, indica-
tions, target blood pressure, lifestyle modifications,
antihypertensive drug therapy, treatment and pre-
cautions in patients with complication, notable drug

interaction and consideration of QOL. However,
the guidelines are not intended to present the uni-
form therapeutic methods for hypertension in the
elderly, but rather to show the basic concepts.
Upon selection of antihypertensive drugs, the best
choice currently available is presented. However,
the effectiveness of individual drugs for hyperten-
sion in the elderly needs to be verified by the re-
sults of intervention trials of Ca antagonists and
ACE inhibitors in Japan and other countries.

1. Blood Pressure Levels and Their Diurnal
Variation in the Elderly

1. Aging and Blood Pressure Levels

Blood pressure changes with age. Systolic pressure
increases and diastolic pressure decreases with
advancing age, resulting in an increased pulse pres-
sure in the elderly (15). Thus, the prevalence of sys-
tolic hypertension also increases with advancing
age. These changes in hypertension with age are
due mainly to reduced elasticity of the aorta (com-
pliance) (16).

Hypertension in adults is defined as systolic pres-
sure =140 mmHg or diastolic pressure =90 mmHg
(12). However, since blood pressure changes with
age, the blood pressure to be treated by anti-
hypertensive drugs and the therapeutic goal pres-
sure should be determined independently for the
elderly. Table 1 indicates blood pressure values by
age obtained in 1992 by the Ministry of Health and
Welfare Research Group from healthy elderly
Japanese who were not taking any antihypertensive
drugs (17). Even in the elderly aged 65 yr or older,
systolic pressure increased and diastolic pressure de-
creased slightly with age. The blood pressures for
the total number of patients aged 65 to 94 yr were
133 +19/77 = 11 mmHg (mean = SD) for males and
134 +19/76 £ 10 mmHg for females. According to
the Hisayama-cho report (I8), among those aged 60
yr or older, the cumulative morbidity of cardio-
vascular diseases is significantly higher among those
with systolic pressure of at least 140 mmHg or
diastolic pressure of at least 80 mmHg.
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Table 2. Reference Values of 24 h Blood Pressure in the Elderly

Reporter Individuals Age (yr) Sex n 24 h BP Daytime BP  Nighttime BP
Imai Y, et al Area, Random BP 60-69 M 54 146/86 153/91 141/82
(22) Normals F 72 150/85 159/91 141/87

70-79 M 25 151/84 157/90 148/80
M=£2SD F 26 152/86 162/93 152/80
O’Brien E, et al Employees 50-59 M 54 151/98 155/103 140/90
23) 95 percentile F 72 160/87 177/97 133/75

2. Diurnal Variation of Blood Pressure in the Elderly
1) Diurnal variation of blood pressure in the elderly
Various circadian rhythms have been recognized
with respect to blood pressure including variation
due to each cardiac output, respiratory-related
variation, baroreceptor reflex-dependent short-term
variation, 24-h variation, and seasonal long-term
variation. Twenty four-variation, i.e., diurnal blood
pressure variation, is currently receiving the most
attention. Drayer et al. (19) monitored blood pres-
sure continuously over a 24-h period in hypertensive
patients and found that it decreased during sleep,
reached the lowest level at hours 0-4:00, increased
just before wakeup, remained elevated throughout
the day, and gradually decreased in the afternoon
to evening.

Physical activity is the most important among the
factors influencing diurnal blood pressure variation,
though mental activity also plays an important role.
Some reports have indicated that diurnal variation
of blood pressure may be dependent on diurnal
variations recognized in the endocrinological and
autonomic nervous systems (20, 21). For example,
nocturnal depression of blood pressure cannot be
recognized in the patients with Cushing syndrome
or other autoimmune diseases treated with adreno-
corticosteroids (20). Lack of nocturnal blood pres-
sure depression may be seen in patients with various
autonomic nervous system disorders, such as multi-
ple system atrophy, Parkinsonism, spinocerebellar
degeneration, diabetic autonomic nervous disorders,
and nocturnal blood pressure may even be elevated,
demonstrating a reversed diurnal variation pattern
21).

The diurnal variation of blood pressure in healthy
elderly individuals is similar to that in the elderly
with hypertension mentioned previously: i.e., blood
pressure decreases after asleep, increases in the ear-
ly morning, decreases in the afternoon, increases
temporarily in the evening, and decreases after
asleep. Reference values of diurnal variation of
blood pressure in the elderly have not yet been
established yet, but the results shown in Table 2
have been reported (22, 23).

2) Twenty-four hour blood pressure mean value

Measurement of diurnal variation of blood pressure
has been reported to have clinical significance (24,
25), suggesting that the 24 h mean is better corre-
lated than random pressure values to prevalence of
hypertensive target-organ disorders (left ventricular
hypertrophy, fundoscopic changes, renal disorders,

arteriosclerotic diseases) and cardiovascular dis-
eases. In an MRI study of elderly hypertensive pa-
tients in Japan, cerebral micro-infarct (lacuna in-
farct) was demonstrated frequently in the cases with
an elevated mean value of 24-h blood pressure (26).
These studies suggested that the mean value of 24-h
blood pressure is more useful than random blood
pressure values for the evaluation of prognosis of
hypertension.

3) Nocturnal blood pressure

Many recent clinical studies have emphasized the
significance of nocturnal blood pressure. Individuals
showing nocturnal depression of blood pressure are
known as dippers, while those without nocturnal de-
pression are referred as non-dippers. The frequency
of non-dipper status have been reported to increase
with advancing age, and to be associated with high
prevalence of ischemic heart diseases and cerebro-
vascular disorders (27). According to the results of
an MRI study on asymptomatic hypertensive elderly
in Japan, the occurrence of cerebral micro-infarct
(lacuna infarct) was reported to increase significant-
ly among non-dippers relative to dippers (28). A re-
cent prospective study on prevalence of cardio-
vascular events reported that such events were also
higher among non-dippers than dippers (29). Ex-
treme dipper who demonstrates nocturnal blood
pressure depression of more than 20% of the day-
time blood pressure was reported, as similar to dip-
per, to have more advanced asymptomatic cerebro-
vascular disorders than dipper (30).

4) Blood pressure elevation in early morning

Among diurnal variations of blood pressure, rapid
increase in early morning blood pressure (4-6
a.m.), a so-called “morning surge”, is thought to be
related to prevalence of cardiovascular diseases. In
fact, it is well known that acute myocardial infarc-
tion, sudden death and cerebral bleeding occur fre-
quently in early morning. Morning surge appears to
be due to physical activity after wake-up, but it has
also been demonstrated in some cases even before
wake-up. Morning surge has not been well defined,
but an early morning pressure elevation at least 50
mmHg (corresponding to the 90 percentiles of early
morning elevation among normotensive individuals)
has generally been accepted as a reference, and us-
ing this reference, morning surge has been recog-
nized in 52.6% of the elderly with essential hyper-
tension (31).
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5) White coat hypertension

Determination of diurnal variation of blood pres-
sure is useful for diagnosis of so-called “white coat
hypertension”. White coat hypertension is defined
as hypertension demonstrated only at the outpatient
clinic and not demonstrated at home (32), and its
prevalence increases with advancing age. White coat
hypertension (defined as diastolic pressure at the
outpatient clinic of 90-104 mmHg, and a daytime
blood pressure mean of 134/90 mmHg or less) is re-
ported to occur in 42% of elderly patients with sys-
tolic hypertension aged 65 yr or older (33). Patients
with white coat hypertension may suffer from
marked depression of home blood pressure, and
particularly of nocturnal blood pressure, by anti-
hypertensive drug treatment. Some investigators
claim that the presence of white coat hypertension
is not a risk factor for cardiovascular diseases, while
some take a different view, since the weight of left
ventricular muscle in white coat hypertension is in-
termediate between those of true hypertension and
normotension (34).

6) Indication of measuring diurnal variation of blood
pressure in the elderly

Diurnal variation of blood pressure monitored at
every 15 min to 1 h can be measured even at an
ambulatory state, because a portable non-invasive
sphygmomanometer is widely available at present.
However, it is difficult to perform such monitoring
for all patients with hypertension. Practically
speaking, therefore, the monitoring should be ap-
plied selectively to only those cases which show: (1)
extremely variable random ambulatory blood pres-
sure; (2) no target-organ disorders even with hyper-
tension; (3) a significant difference between home
and random blood pressures, suggestive of white
coat hypertension; (4) no significant improvement
after antihypertensive treatment; (5) autonomic
nerve disorders such as diabetic neuropathy; (6)
signs suggestive of postural orthostatic or postpran-
dial hypotension; (7) signs necessitating measure-
ment of nocturnal blood pressure; or (8) paroxys-
mal hypertension.

7) Home blood pressure

Blood pressure information other than random
pressure measured at outpatient clinic is useful for
diagnosis and evaluation of therapeutic outcomes,
particularly in management of the elderly hyperten-
sive patients showing unstable variation. In addi-
tion, self-testing will activate patients’ willingness
for treatment of hypertension. Recently many types
of sphygmomanometers of home use are sold as
over-the-counter instrument, but the types with
which blood pressure is measured at wrists or
fingers may show significant variability of their read-
ings and cannot be recommended (35). Even the
home types with which blood pressure is measured
at upper arms may be recommended to be periodi-
cally checked in comparison with mercury sphygmo-
manometer. Patients should be instructed to meas-
ure blood pressure in similar time and conditions
at each measurement. It is preferably measured

twice daily before antihypertensive medication after
getting-up in the morning and in the evening/night
when antihypertensive drugs are still in effect.

Reference values of home blood pressure in the
elderly have not been established, but in the study
on community population without taking any anti-
hypertensive drugs the 95 percentile home blood
pressure value measured in the morning was re-
ported 154/90 mmHg among the elderly aged 60 yr
and older (36).

2. Matters of Special Attentions

1. Diagnostic Criteria and Classifications of Hyper-
tension in the Elderly

One of the characteristics for hypertension in the
elderly is high prevalence of systolic hypertension
caused by suppressed Windkessel effect based on
arteriosclerosis. No special diagnostic criteria for
hypertension in the elderly were stated in WHO-
ISH guidelines (37) and the Report of US Joint
National Committee on Detection, Evaluation, and
Treatment of High Blood Pressure (JNC VI) (12);
systolic pressure of 140 mmHg and greater or di-
astolic pressure of 90 mmHg and greater as in
general adults. In the intervention trials by Systolic
Hypertension in the Elderly Program (SHEP) (5),
systolic hypertension was treated at systolic pressure
of 160 mmHg and greater and diastolic pressure of
below 90 mmHg which differ from diagnostic
criteria of both guidelines (12, 37). Such difference
has been pointed out also by some Japanese investi-
gators (38). Conventionally in the Western coun-
tries systolic blood pressure tended not to be paid
much attention as a risk factor for cardiovascular
diseases, but in many epidemiological studies re-
ported were that the patients with elevated systolic
pressure demonstrated significantly high prevalence
of cardiovascular diseases, as in those with elevated
diastolic pressure. In the therapeutic guidelines by
JNC VI (12) and WHO-ISH (37) also emphasized
was the importance of managing systolic hyperten-
sion.

2. Diagnostic Considerations for Hypertension in the
Elderly

1) Medical history taking

Anamnesis is important in diagnosis of any diseases
including hypertension. Thus patients are asked a-
bout the length, severity, subjective symptoms, and
eventfulness of hypertensive symptoms and subjec-
tive symptoms. In relation to secondary hyperten-
sion, they are questioned about the presence of
weight change, nocturia, and weakness or pro-
teinuria, all of which are highly important in the dif-
ferential diagnosis of secondary hypertension, as
will be discussed later. Since essential hypertension
might be related to some genetic and environmental
factors, symptoms and past history of cardiovascular
and renal diseases should be included in addition to
family history of hypertension.

2) Measurement of blood pressure
Hypertension should not be diagnosed by single



Table 3. The Elderly Suggestive of Secondary Hypertension
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1. Diastolic pressure =105 mmHg found after 55 yr of age (suggestive of renovascular hypertension)
Drug-resistant hypertension controlled by antihypertensive drugs in the past (suggestive of renovascular hyper-

tension)

3. Hypokalemia (suggestive of primary aldosteronism, renovascular hypertension)

»

Moderate or severe renal disorders (suggestive of renal parenchymal hypertension)

5. Abdominal vascular bruits (suggestive of renovascular hypertension, aortic sclerosis)

measurement of blood pressure. If the first blood
pressure value is elevated, excluding systolic pres-
sure of 180 mmHg or greater or diastolic pressure of
110 mmHg or greater, or both blood pressure is
measured at two or more consecutive visits within
the following 4 wk. A stable systolic pressure mean
of 140 mmHg or greater, a stable diastolic pressure
mean of 90 mmHg or greater, or both may be di-
agnosed as hypertension (12, 37).

3) Discrepancy on auscultation

After the first Korotkoff sound is heard on ausculta-
tion, it may be discontinued for a while and appear
again thereafter. In this case, the first sound is con-
sidered for systolic pressure, but it may be under-
estimated without careful auscultation. In order to
avoid this under-estimation in the elderly, a palpa-
tion technique should be combined with sufficiently
high pressure in the sphygmomanometer cuff.

4) Pseudohypertension

Pseudohypertension is recognized in those cases of
advanced arteriosclerosis in which the arteries are
not compressed completely by the arm cuff, thus re-
sulting in a blood pressure reading higher than that
measured by a direct method. Osler’s procedure
(39) is reported to be useful for differentiation of
pseudohypertension. Upon sufficiently strong com-
pression with the arm cuff, Osler’s positive sign is
characterized by a palpable radial artery without
beats, and it tends to be associated with pseudohy-
pertension. The possibility of pseudohypertension
should be considered for the patient with marked
elevation of blood pressure not accompanying
target-organ damage, although pseudohypertension
is reported to be infrequently recognized in such
cases (40).

5) Fluctuation of blood pressure

Blood pressure values fluctuate significantly in all
individuals, healthy or otherwise. They vary much
more in the elderly than in young individuals, since
in the elderly the buffer capacity for controlling
blood pressure fluctuation is decreased due to sup-
pression of baroreceptor sensitivity. Blood pressure
in the elderly tends to be significantly elevated due
to mental stress during conversation with physi-
cians, although in some cases it may become almost
normal after several patient/physician encounters.
In cases in which elevated blood pressure is seen
without target-organ disorders, the possibility of
elevated blood pressure due to mental stress or
white coat hypertension is suggested, and thus the

pressure may decrease when measured by an auto-
matic sphygmomanometer in an isolated room.
Therefore, single blood pressure measurement is
not sufficient for making any decision during the
management of hypertension in the elderly, and
several visits at 2-4 wk intervals for the measure-
ment of blood pressure may be necessary. It is also
important to utilize home testing (41). Orthostatic
and postprandial hypotension are frequently en-
countered in the elderly. Therefore, blood pressure
should be measured in sitting and standing positions
as well as in a supine position. In addition, a pa-
tient’s dietary schedule may be questioned, to rule
out the possibility of postprandial hypotension.

6) Diagnosis of secondary hypertension in the elderly
The frequency of secondary hypertension in the
elderly has been reported as approximately 5%, a
rate similar to that in young and middle-aged indi-
viduals (42). However, the content of secondary
hypertension is different for the foremost group;
i.e., endocrinological hypertension due to aldoste-
ronism, pheochromocytoma, Cushing syndrome,
etc., are infrequent in the elderly, while renal
hypertension is most frequently encountered.

Renovascular hypertension is the most frequently
occurring type of secondary hypertension in the
elderly (43). Symptoms and findings suggestive of
renovascular hypertension are listed in Table 3, and
the diagnostic criteria for this disease and other
types of secondary hypertension in the elderly are
discussed below.

Renovascular hypertension: Mostly due to arteri-
osclerosis in the elderly, and abnormal findings are
recognized usually in bilateral renal arteries. Reno-
vascular hypertension combined with or without
essential hypertension should be ruled out when
abdominal vascular bruits, rapid elevation of blood
pressure during treatment of hypertension, de-
creased effect of antihypertensive drugs, or de-
terioration of renal function caused by ACE inhibi-
tors are recognized. Possibility of the disease should
always be considered in new cases of hypertension
in the elderly with reference to elevated plasma re-
nin activity and hypokalemia. Special laboratory ex-
aminations such as renography, renal scintigraphy
and Doppler ultrasonography may also be useful.
Angiography of renal arteries and plasma renin
activity measurement on samples drawn from bi-
lateral renal veins can be used for a definitive di-
agnosis.

Renal hypertension: In the elderly, caused more
frequently by chronic glomerulonephritis, diabetic
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Table 4. Classification of the Stages of Hypertension by the Extent of Target-Organ Disorders (WHO/ISH, 1993)

Stage 1
Stage II

No objective signs of organ changes
At least one of the following signs of organ

Left ventricular hypertrophy (radiogram, electrocardiogram, echocardiogram)

Generalized and focal narrowing of the retinal arteries

Proteinuria and/or slight elevation of plasma creatinine concentration (1.2-2.0 mg/dl)

Ultrasound or radiological evidence of atherosclerotic plaque (carotid artery, aorta, iliac and femoral

artery)

Stage III Both symptoms and signs have appeared as a result of organ damage. These include

Heart
Angina pectoris
Myocardial infarction
Heart failure
Brain
Stroke
Transient ischemic attack
Hypertensive encephalopathy
Optic fundi

Retinal hemorrhages and exudates with or without papilledema

Kidneys

Plasma creatinine concentration >2.0 mg/dl

Renal failure
Vessels
Dissecting aneurysm
Symptomatic arterial occlusive diseases

nephropathy, chronic pyelonephritis, and amyloid-
osis than it is by those conditions in young and
middle-aged hypertensives. Measurement of serum
creatinine, endogenous creatinine clearance and uri-
nalysis (hematuria, proteinuria, urinary sediments)
are useful for diagnosis, and onset of hypertension
and proteinuria should be confirmed especially in
the cases with renal dysfunction.

Primary aldosteronism: Elderly individuals fre-
quently take herbal medications, and this can occa-
sionally result in pseudo-aldosteronism. In order to
rule out this condition, patients should be asked to
describe any regularly taken herbal medications, as
well as about the presence of such symptoms as
weakness of the extremities,
polyuria. Diuretics tend to be attributed to hypo-
kalemia, but differentiation between this disease
and primary aldosteronism can often be aided by
confirmation of suppressed renin activity and ele-
vated aldosterone in plasma.

Pheochromocytoma: Because of the significantly
large fluctuation of blood pressure in the elderly,
paroxysmal fluctuating hypertension characteristic of
pheochromocytoma tends to be overlooked. It
should be ruled out when hypertension is compli-
cated with headache, palpitation, tachycardia, per-
spiration, weight loss, or hyperglycemia. Pheochr-
omocytoma can be definitively diagnosed by assay
for increased blood and urinary catecholamine and
catecholamine metabolites, along with abdominal
CT and 131I-MIBG scintigraphy to confirm the pres-
ence of a tumor mass.

polydypsia and'

Cushing syndrome: Rarely encountered in the
elderly, and suggested by its characteristic physical
signs. An ectopic ACTH-producing tumor associ-
ated with lung cancer (small cell carcinoma), pan-
creatic cancer, etc., may be encountered.

7) Classification of severity of hypertension
Prognosis of hypertension cannot be determined by
blood pressure values alone, but rather is strongly
correlated with the extent of target-organ disorders.
Severity of blood pressure elevation may not neces-
sarily be matched with that of target-organ dis-
orders. In Japan, the 1993 WHO-ISH classification
(44) is used widely (Table 4). Latent cardiovascular
diseases are frequently present in the elderly, par-
ticularly left ventricular hypertrophy as detected by
electrocardiography and echo-cardiography. Al-
though hypertension in the elderly is also often
associated with coronary arterial diseases, in elderly
patients these may be difficult to screen for by
means of exercise tests. With the increasingly wide
use of MRI, it has become apparent that asymp-
tomatic cerebral infarction is very commonly found
in case of hypertension in the elderly (26). There-
fore, hypertension in the elderly must be carefully
diagnosed not only etiologically but also in relation
to the severity of target-organ disorders.

3. Necessity of Treatment for Hypertension
in the Elderly

In Japan, where the elderly population has been in-



creasing rapidly, it is expected that the incidence of
hypertension will continue to increase and thus
management of hypertension in the elderly is an im-
portant problem both medically and socially.
According to the Fourth National Survey of Cir-
culatory Disorders, published in 1990 by the Minis-
try of Health and Welfare of Japan, and including
of a total of 10,956 individuals aged 30 yr or older,
the incidence of hypertension (140/90 mmHg and
greater) among those aged 70 yr or older, irrespec-
tive of treatment by antihypertensive medication
was 75.5% in males and 78.9% in females (45). The
usefulness of antihypertensive drugs for treatment
of hypertension in the elderly has been proved
through various intervention trials, although no
large-scale intervention trial has been reported in
Japan. In a small-scale study on hypertension in the
elderly, the usefulness of antihypertensive treatment
was reported in cases of hypertension of 170/90
mmHg and greater (46).

1. Necessity of Treatment for Systolic Hypertension
It has been demonstrated through Framingham and
Hisayama-cho studies that elevation of both systolic
and diastolic blood pressures are important risk fac-
tors of cardiovascular diseases. The effectiveness of
treatment for systolic hypertension in the elderly
was proved by a SHEP trial in the USA (5), in
which patients aged 60 yr and over with systolic
hypertension were divided into an active treatment
group (chlorthalidone as step 1 medication) and a
placebo group. During the 4.5-yr follow-up, active
treatment significantly decreased the incidence of
cerebrovascular disorders, coronary arterial diseases
and cardiac failure. In addition, frequency of cere-
brovascular disorders was shown to decrease signifi-
cantly in a Syst-Eur (Systolic Hypertension in
Europe) trial (9) and Syst-China (Systolic Hyperten-
sion in China) trial (10), in which patients aged 60
yr or older were treated for systolic hypertension by
administration of the long-acting Ca antagonist, nit-
rendipine (Table 5).

2. Usefulness of Treatment for Diastolic Hypertension
The EWPHE trial (46) was the first large-scale in-
tervention trial consisting solely of elderly hyperten-
sive patients. Intervention trials for hypertension in
the elderly, excluding the SHEP trial (5), Syst-Eur
trial (9) and Syst-China trial (10), have generally fo-
cused on both systolic and diastolic hypertension,
while only the STOP-Hypertension trial used entry
criteria of diastolic blood pressure ranging 105-120
mmHg irrespective of systolic blood pressure levels
(6). Table 5 lists the principal intervention trials, in
which the averaged diastolic pressure at entry
ranged 91-102 mmHg and the averaged systolic
pressure mean at entry ranged 168-197 mmHg
(5-10, 47, 48). These trials confirm the preventive
effect of antihypertensive drugs against cardiovascu-
lar diseases. Although the partial influence of systol-
ic blood pressure cannot be excluded, elderly indi-
viduals with a diastolic pressure of 90-95 mmHg or
greater would appear to be reasonable candidates
for antihypertensive drug treatment.
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To summarize the meta-analytic results of 9 prin-
cipal trials on the treatment of hypertension in indi-
viduals aged 60 yr or older: overall deaths de-
creased 12%, deaths due to stroke 36%, and deaths
due to coronary artery diseases 25%; overall mor-
bidity of cerebrovascular disorders decreased 35%
and coronary arterial diseases 15%; thus, the effec-
tiveness of the treatment was apparent (49).

3. Management/Treatment Guidelines of Hyperten-
sion in the Elderly Developed in Foreign Countries
and Their Problems

Based on various intervention trials and epidemio-
logical studies, several management/treatment guide-
lines have been proposed: the JINC V, WHO/ISH,
UK, Canada, and New Zealand guidelines in 1993;
the JNC VI in 1997, and the WHO-ISH in 1999
(12, 37, 44, 50-53). The 1999 WHO-ISH proposes
that the therapeutic goal of blood pressure for
hypertension in the elderly should be 140/90 mmHg,
being slightly higher than that (120-130/80 mmHg)
for young patients. According to the results of ques-
tionnaires given to Japanese hypertension experts,
the goal of blood pressure for the elderly aged 60 yr
and greater was most frequently reported to be be-
low 150 mmHg, and below 160 mmHg for the
elderly aged 80 yr and greater (38). Hypertension in
the elderly is higher risk for cardiovascular diseases
than in the young and middle-aged, and it has been
reported that antihypertensive drug treatment
should have more preventive effects for car-
diovascular diseases (54). The New Zealand ther-
apeutic guidelines recommend that antihypertensive
drug treatment be given to those who have a 20%
or higher prevalence rate of cardiovascular diseases
over the next 10 yr, and risk factors other than
hypertension is emphasized in the guidelines. On the
other hand, blood pressure may not influence the
prognosis for longevity in the very elderly. The
STOP-Hypertension trial recognized the usefulness
of treating hypertension in the elderly aged up to 84
yr (6), and no therapeutic effect was proved for
the elderly aged over 80 yr in the EWPHE trial
(47). However, between-individual variation is rel-
atively large in the elderly, the age of each patient
should not be overly emphasized. However, even
the very elderly aged over 85 yr with marked hyper-
tension (e.g., 180/110 mmHg) may be treated clini-
cally. In the above-mentioned survey of Japanese
hypertension specialists, roughly half of the respond-
ents reported that they give no special considera-
tion to an upper age-limit for treatment of hyper-
tension (38). Active antihypertensive treatment is
necessary for cases with critical complications. It
has been reported that excessive blood pressure re-
duction may cause cardiovascular disease (the so-
called “J-curve phenomenon”) (55). Therefore,
treatment of hypertension in the elderly should be
given cautiously and gradually.

4. Selection of the Patients and Target Blood Pressure

Elderly hypertensive patients frequently have multi-
ple organ damage and impaired physiological func-
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Table 5. Principal Intervention Trials for Hypertension in the Elderly
EWPHE HEP SHEP STOP
Age (yr) =60 60-79 =60 70-84
No. of cases 840 884 4,736 1,627
Blood pressure at entry (mmHg)
Systolic pressure 160-239 170-280 160-219 180-230
& & & &
Diastolic pressure 90-119 105-120 <90 =90 or
105-120
Blood pressure before treatment (mmHg) 180/101 197/100 177/77 195/102
Antihypertensives diuretics B-blockers diuretics (1) B-blockers
(*: secondary combined drug) methyldopa diuretics B-blockers (2) diuretics
methyldopa
Test method double blind open double blind double blind
Follow-up period (yr) 4.7 4.4 4.5 2.1
Blood pressure after treatment (mmHg)
Active treatment group 150/85 162/77 144/68 167/87
Placebo group 171/95 180/88 155/71 186/99
Treatment effects (relative risk)
Cerebrovascular disease 0.64 0.58* 0.67* 0.53*
Coronary arterial diseases 0.82 1.03 0.73* 0.87#
Cardiac failure 0.78 0.68 0.45% 0.49*
Cardiovascular diseases, Total 0.71* 0.76* 0.68* 0.60*
MRC II STONE Syst-Eur Syst-China
Age (yr) 65-74 60-79 =60 =60
No. of cases 4,396 1,632 4,695 2,394
Blood pressure at entry (mmHg)
Systolic pressure 160-209 =160 160-219 160-219
& &/or & &
Diastolic pressure <115 =96 <95 <95
Blood pressure before treatment (mmHg) 185/91 168/98 174/86 170/86

Antihypertensives
(*: secondary combined drug)

Test method

(1) B-blockers
(2) diuretics

single blind

Follow-up period (yr) 5.8
Blood pressure after treatment (mmHg)
Active treatment group 152/77
Placebo group 166/83
Treatment effects (relative risk)
Cerebrovascular disease 0.75*
Coronary arterial diseases 0.81
Cardiac failure
Cardiovascular diseases, Total 0.83*

Ca antagonists
ACE inhibitors

Ca antagonists
ACE inhibitors

Ca antagonists
ACE inhibitors

diuretics diuretics diuretics
single blind double blind single blind
3.0 2.0 4.0
146/85 151/79 150/81
155/90 161/84 159/84
0.43* 0.58* 0.62*
0.70% 1.06#
0.32 0.71 0.42
0.40* 0.69* 0.63*

*Statistically significant, # myocardial infarction only, HEP, MRC pressure is estimated value.

tions compared to the young and middle-aged
hypertensives, and thus are more likely to develop
various adverse effects and complications with anti-
hypertensive treatment. For this reason, it is of
primary importance to evaluate the necessity of
antihypertensive treatment, and then, if judged
necessary, antihypertensive treatment should cau-
tiously be initiated, in full consideration of the target

blood pressure and speed of blood pressure reduc-
tion as well as the physical, mental and social condi-
tions of each individual.

1. Selection of the Patients to Be Treated

1) Age

In a Finnish study on the 5-yr survival rate among a
very-elderly population, 83% of whom were aged
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Table 6. Blood Pressure to Be Treated by Antihypertensive Drugs and Goal Blood Pressure on Hypertension in the Elderly

60-69 yr 70-79 yr 80 yr and older
Blood pressures to be treated (mmHg)
Systolic pressure =140-160 =160-170 =160-180
Diastolic pressure =90 =90 =90
Goal of blood pressures by treatment (mmHg)
Systolic pressure <140 <150-160 <160-170
Diastolic pressure <90 <90 <90

85 yr or older (56), the survival rate was highest in
the group with systolic pressure of 160 mmHg or
greater and diastolic pressure of 90 mmHg or great-
er, whereas it was lowest in the group with low
blood pressure. Thus, hypertension appears to be
unrelated to longevity among the very-elderly aged
over 85 yr; however, half of the individuals studied
were hospitalized due to illness. The same investiga-
tors later performed a similar study among healthy
very-elderly people, and reported that the lowest
mortality rate was observed in the group with systol-
ic pressure of 140-169 mmHg and diastolic pressure
of 70-90 mmHg and the mortality increased in all
other groups, i.e., those who had either higher or
lower blood pressure than that in the low-mortality
group (57). There have been no clear evidences of
the benefit of antihypertensive treatment among the
elderly aged over 85 yr in other studies, such as the
EWPHE (46), STOP-Hypertension (6) and Syst-Eur
(58) studies. Thus, hypertension may not necessarily
be a risk factor in the very-elderly aged 85 yr or
older, and antihypertensive treatment may not be
expected to have a favorable effect in this group.
Therefore, treatment of hypertension in the elderly
aged 85 yr or older should generally be limited to
lifestyle modification. Exceptionally, those of which
hypertension seems to adversely affect the circula-
tory system should be treated with antihypertensive
drug.

2) Blood pressure levels indicating antihypertensive
drugs treatment

Both systolic and diastolic blood pressure levels are
important for initiating drug treatment even in the
elderly. However, many investigators believe that
the initial blood pressure levels for starting anti-
hypertensive drug treatment in the elderly may be
set at the different level from those in the young
and middle-aged, who tend to have less target-
organ damage (38). In the above-mentioned survey
of Japanese hypertension specialists, the majority of
respondents reported that the blood pressure for in-
itiating drug treatment in the elderly should be a
systolic pressure of 140-160 mmHg or greater and a
diastolic pressure of 90 mmHg or greater. Indeed, the
large-scale intervention trials performed in Europe
and the USA in the elderly also reported that the
blood pressure to be treated is a systolic pressure of
160 mmHg or greater and a diastolic pressure of
90-100 mmHg. Because these studies have clearly
demonstrated the benefit of antihypertensive treat-
ment for the elderly, it is recommended that anti-

hypertensive treatment should be initiated when the
blood pressure reaches or exceeds these levels. It
has been reported that the blood pressure in the
elderly aged 70 yr or older may be inversely corre-
lated with life expectancy (59). Therefore, the sys-
tolic pressure for initiating antihypertensive treat-
ment should be set at the level, approximately age
plus 100 mmHg (Table 6). This cut-off point is in
general agreement with the results of the survey of
hypertension specialists in Japan (14).

Upon initiating antihypertensive drug treatment,
the following factors should be considered: car-
diovascular diseases (left ventricular hypertrophy,
ischemic heart diseases, cerebrovascular disorders,
renal dysfunction), diabetes mellitus, hyper-
lipidemia, and family history of cardiovascular dis-
eases. Since these factors are likely to promote the
development of cardiovascular events, patients who
have these complications should be followed up
more frequently and the blood pressure level for
treatment should be set at a lower level.

If more than one complications are present, anti-
hypertensive treatment may be necessary even in
cases with the blood pressure of 140-159/90-99
mmHg, or Stage 1 of JNC VI classification (12) or
Grade 1 of WHO/ISH 1999 classification (37). In
severe hypertension with systolic pressure of 180
mmHg or greater and/or diastolic pressure of 110
mmHg or greater, or Stage 3 of INC-VI or Grade 3
of WHO-ISH 1999 (37), antihypertensive treatment
should be started immediately.

2. Therapeutic Goal of Blood Pressure

In general, the therapeutic goal of blood pressure in
the elderly should be set at a higher level than that
in the young and middle-aged. This recommenda-
tion is based on the facts that the elderly tend to
already have target-organ damage, exhibit altered
cerebral autoregulation, and/or develop drug side
effects.

Drug therapy for mild hypertension has been
proved to decrease morbidity and mortality of car-
diovascular diseases in various randomized controlled
trials. Reduction of average 10 mmHg in systolic
and 5-6 mmHg in diastolic decreased the preva-
lence of stroke by 42% and of coronary artery dis-
eases by 14% in comparison with a placebo group
(60). Similar results were reported by decreasing
systolic pressure by 12-19 mmHg and diastolic
pressure by 4-10 mmHg in intervention trials for
the elderly. On the other hand, the reduction of
blood pressure from the baseline value was 22-35
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mmHg of systolic blood pressure and 13-23 mmHg
of diastolic blood pressure in those trials. Since the
possible existence of J-curve phenomenon has been
reported (61-63), one must be cautious when reduc-
ing systolic pressure to below 150 mmHg or diastol-
ic pressure to below 90 mmHg. However, a HOT
trial (mean age, 61.5 yr), designed to study the J-
curve phenomenon (64), found that the maximum
favorable effect was achieved at systolic pressure of
130-140 mmHg and diastolic pressure of 80-85
mmHg, and furthermore, that no significant in-
crease in morbidity or mortality of cardiovascular
diseases was observed even at levels below these
ideal values. Considering these facts, the therapeu-
tic goal of blood pressure for individuals in their
age of 60s may be systolic pressure below 140
mmHg and diastolic pressure below 90 mmHg, if
tolerable, although it may depend on the pre-treat-
ment blood pressure levels. For individuals in their
age of 70s, however, a higher target blood pressure
may be set, since these cases are more likely to be
complicated by target-organ damages. Table 6
shows the therapeutic goal of blood pressures
approved by many hypertension specialists in Japan.

During antihypertensive drug treatment in elderly
hypertensives, postprandial and orthostatic hypoten-
sion and excessive reduction of nocturnal blood
pressure may sometimes occur and aggravate isch-
emia of important organs. Indeed, these reductions
of blood pressure might be associated with an in-
creased risk for cardiovascular diseases (61-63).
Twenty-four-hour blood pressure monitoring by a
portable automatic sphygmomanometer is useful to
confirm adequacy of the treatment for an individual
patient. Home blood pressure monitoring is also
recommended (65).

In patients with stenosis of the major arteries
supplying important organs, organ blood flow is
highly dependent on blood pressure, and thus ex-
cessive reduction of blood pressure may induce
ischemia. Before treatment, therefore, it is recom-
mended that all important organs, particularly the
brain, heart, and kidneys, should be evaluated for
the presence of vascular lesion. Surgical interven-
tion (endoatherectomy, percutaneous angioplasty)
may be considered for risky vascular stenosis. If
surgical intervention is not feasible, then the target
blood pressure should be carefully determined not
so as to worsen the clinical symptoms and labora-
tory findings.

3. Speed of Blood Pressure Reduction

Doses of antihypertensive drugs must be titrated
gradually and cautiously in the elderly, because
metabolism and excretion of drugs are delayed due
to decreased functions of the liver and kidneys by
aging (66), and the organs with stenosis or occlusion
of the major arteries may develop ischemia easily
upon rapid reduction of blood pressure. At the ini-
tial stage, antihypertensive treatment should be
started at half the usual dose given to non-elderly
patients, and may be increased at intervals of more
than 4 wk with a goal of the target blood pressure
being achieved in 2 mo or longer.

5. Modification of Lifestyle

Recently, the Ministry of Health and Welfare of
Japan changed the term “adult diseases” to “life-
style diseases”, emphasizing the importance of life-
style in their development. Hypertension is also
cured by modification of lifestyle, although the
efficacy of lifestyle change varies among individuals.
In the JNC VI (12) and WHO/ISH (37) guidelines,
it is recommended that non-medication therapy be
used as the first step for treatment of hypertension,
and that it be continued even after antihypertensive
drug therapy is started. Moderate hypertension can
be corrected only by lifestyle modification, but mild
hypertension can be normalized by administration
of small doses of antihypertensive drugs. Non-
medication therapy is useful for the prevention of
side effects of antihypertensive drugs and for the
improvement of quality of life (QOL). However,
elderly individuals tend to have firmly established
lifestyles and to be resistant to lifestyle modifica-
tion. For example, family members may not cooper-
ate sufficiently with recommended dietary changes,
and other lifestyle modifications may be difficult for
practical reasons.

1. Diet

1) Salt intake restriction

In the Intersalt study (67) a significant correlation
between urinary sodium excretion and elevation of
blood pressure was recognized with age. In addi-
tion, it has been established that blood pressure
tends to remain low even in advancing age in com-
munities where urinary sodium excretion is low, and
that the relationship between salt intake and blood
pressure elevation is important. Base on the re-
sponses to abundant salt intake, patients with essen-
tial hypertension can be divided into two groups, a
salt-sensitive group showing elevation of blood
pressure and a non-salt sensitive group showing no
elevation of blood pressure (68). In general, elderly
individuals show high sensitivity to salt, and thus
hypertension can be well corrected by restriction of
salt intake.

Accordingly, mild and moderate hypertension in
the elderly should be treated first by restriction of
salt intake, and by other methods only if salt re-
striction fails to achieve a favorable response. The
TONE trial (69) reported the effectiveness of salt
intake restriction and weight-reduction for treat-
ment of hypertension in the elderly. The JNC VI
recommends restricting dietary salt intake to less
than 6 g sodium chloride per d. However, a strict
restriction of salt intake from about 13 g/d (the
mean salt intake in Japan) down to 6 g/d may cause
loss of appetite and deteriorate QOL in the elderly.
Therefore, it is recommended that salt intake be in-
itially restricted to below 10 g/d, and then slowly
decreased thereafter.

2) Potassium intake
Potassium itself is not significantly effective for
hypertension. However, it is thought that increased



potassium intake directly reduces the risk of cere-
bral stroke (70), and that potassium depletion may
induce hypertension and ventricular premature
beats. Therefore, increased potassium intake seems
effective for the prevention of cardiovascular dis-
eases. However, increased potassium intake is more
effective for lowering blood pressure in patients
with high dietary salt intake than in those with low
salt intake. Since it is recognized that dietary
sodium/potassium ratio is well correlated with blood
pressure levels, intake of a diet with a low
sodium/potassium ratio is recommended. In the
elderly, however, careful attention must be paid to
cases with renal dysfunction, cases with hypo-
reninemic hypoaldosteronism complicated with di-
abetes mellitus, or cases requiring administration of
aldosterone antagonists.

3) Calcium and magnesium intake

A negative correlation has been recognized
epidemiologically between blood pressure and die-
tary intake of calcium and magnesium (71, 72). In
Japan, the mean dietary intake of calcium is less
than the required 600 mg/d, and in fact is half of
the amount (800-1300 mg per d) taken in the west-
ern countries. Therefore, dietary calcium intake is
recommended to be more than 600 mg per d. It has
been reported in Japan that the supplementation of
magnesium intake is effective for lowering blood
pressure in hypertensive patients (73).

4) Fat

Since fish oil (eicosapentaenoic acid) is said to have
anti-atherogenic and anti-hypertensive effects, die-
tary intake of blue fishes may contribute to the pre-
vention of atherosclerotic diseases. Hyperlipidemia
is one of the important risk factors for atheroscle-
rosis, and restriction of dietary fat intake should be
recommended for hyperlipidemic patients.

2. Exercise

Studies related to exercise and mortality have
generally agreed that physical activity is inversely
correlated with mortality due to circulatory dis-
eases, and thus adequate exercise is suggested to
prevent atherosclerosis (74). Exercise treatment is
reported to decrease systolic blood pressure by 8-18
mmHg and diastolic blood pressure by 5-16 mmHg
(75). Exercise treatment is one of the best choices
for mild hypertension. However, isometric exercise
significantly increases both systolic and diastolic
blood pressure, and thus cannot be recommended
for treating hypertension. Isotonic and aerobic exer-
cises lower diastolic blood pressure and negligibly
increase systolic blood pressure during physical
activity, and thus can be recommended for treating
hypertension. The strength of exercise is recom-
mended to be 40-60% of the maximum oxygen in-
take; an approximately 10 mmHg depression in sys-
tolic blood pressure may be expected by 30-40 min
of exercise 3-5 times per wk (76). Exercise helps
not only to lower blood pressure, but also to im-
prove insulin resistance and lower serum  tri-
glyceride. While it is not practical to measure the
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maximum oxygen intake in all patients, a target of
110 beats per min is used for patients aged 60 yr or
older, as estimated from the relation between heart
rate and physical activity at 50% maximum oxygen
intake at various ages. Therefore, it is recom-
mended that exercise treatment consist of isotonic
exercise for 30-40 min, 3-5 times a week, and that
this regimine be continued indefinitely. However,
exercise treatment for hypertension is not suitable
for patients with ischemic heart diseases, heart fail-
ure, renal failure or orthopedic complications.

3. Weight Reduction

Obesity is closely associated with blood pressure
elevation, most likely due to insulin resistance and
sympathetic nervous system involvement. It is well
known that weight reduction in obese patients effec-
tively lowers blood pressure. In fact, weight reduc-
tion has been shown to lower blood pressure in
80% of cases, regardless of the extent of obesity,
and thus should be widely applied as a useful anti-
hypertensive treatment (77). Hypertension is also
related to distribution of body fat. Fat distribution
mainly in the upper body, namely a waist/hip ratio
of 1.0 or more for males or 0.8 or more for
females, is said to increase mortality due to hyper-
tension, hyperlipidemia, diabetes mellitus or coro-
nary artery diseases.

4. Daily Favorites

1) Alcohol

Alcohol intake is positively correlated to blood
pressure (12). Moderate and heavy drinkers (30 ml
ethanol or more per d) tend to be significantly more
hypertensive than non-drinkers.

2) Smoking

Smoking itself may not be directly implicated in
raising blood pressure, but it is one of the major
risk factors of cardiovascular diseases. It is, there-
fore, advised that hypertensive patients avoid
cigarette smoking, given that treatment of hyperten-
sion is aimed mainly at preventing cardiovascular
diseases.

6. Antihypertensive Drug Therapy

Hypertension in the elderly is a major risk factor
for cerebrovascular diseases, coronary artery dis-
eases, cardiac failure, end-stage renal diseases,
arteriosclerosis obliterans and all-cause mortality
(3), and systolic blood pressure is a better predictor
of the events than is diastolic blood pressure. It has
become clear that increased pulse pressure (systolic
blood pressure-diastolic blood pressure) is a good
indicator for risk of cardiovascular diseases (4).
Since the late 1980s, several large intervention trials
have been performed on hypertension in persons
aged 60 yr or older, and all have demonstrated the
effectiveness of antihypertensive drug therapy.
However, antihypertensive drug therapy has not
been definitely confirmed to be effective in very old
hypertensive patients (85 yr or older), and thus its
effectiveness may be limited after a certain age (49).
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Considering these limitations, guidelines for anti-
hypertensive drug therapy are presented as follows.

1. Antihypertensive Drugs Used in Large-Scale In-
tervention Trials for Hypertension in the Elderly

The major antihypertensive drugs conventionally
used in large-scale intervention trials for hyperten-
sion in the elderly are diuretics and S3-blockers. In
addition, long-acting Ca antagonists have been used
as a first step in several recent large-scale interven-
tion trials for hypertension in the elderly (8-10).
Messerli et al. (I1I) analyzed the results of the
randomized controlled trials using diuretics and /-
blockers for hypertension in the elderly, and re-
ported that diuretics were efficacious for reduction
of cerebrovascular events, stroke mortality, coro-
nary artery disease, cardiovascular mortality, all-
cause mortality in comparison to a placebo group,
but B-blockers were not significantly efficacious for
reduction of coronary artery disease, cardiovascular
mortality or all-cause mortality. In the Syst-Eur trial
(9) and Syst-China trial (10), a long-acting Ca an-
tagonist significantly reduced morbidity of stroke,
non-fatal cardiac diseases, total cardiac diseases,
and fatal and non-fatal cardiovascular diseases. A
long-term treatment trial (NICS-EH) of hyperten-
sion in the Japanese patients (78), although utilizing
a relatively small number of participants, reported
that a dihydropyridine Ca antagonist was as effec-
tive as diuretics for the prevention of cardiovascular
diseases.

2. Antihypertensive Drugs for Treating Hypertension
in the Elderly, Selected by Hypertension Specialists
in Japan

According to the results of a 1993 questionnaire-
survey of hypertension specialists in Japan (123
physicians responded, 84% response rate), long-
acting Ca antagonists were the first choice of 75%
of respondents for treatment of elderly hypertensive
patients without complications, while ACE inhibi-
tors were the first choice of 15%. Each 2% of re-
spondents selected diuretics and S-blockers which
were strongly recommended as the first choice by
the JNC V in 1992. None of the respondents re-
ported using B-blockers. Sixty one percent of re-
spondents recommended that B-blockers not be
used to treat hypertension in the elderly, and 40%
and 17% of respondents recommended that a-
blockers and diuretics not be so used, respectively.
Based on these results, it would appear that the
choice of antihypertensive drugs by Japanese spe-
cialists is not always evidence-based, with some spe-
cialists instinctively preferring newer drugs, such as
Ca antagonists and ACE inhibitors. Based on the
consensus of this survey, “Guidelines on Treatment
of Hypertension in the Elderly 1995” were published
in 1995 (I13). In 1996, a questionnaire on the
“Guidelines on Treatment of Hypertension in the
Elderly 1995”(14) were sent to the previous respond-
ents, and this time elicited the participation of 102
specialists (77%). Sixty five percent of the respond-
ing physicians selected long-acting Ca antagonists
and ACE inhibitors as the first choice for hyperten-

sion without complications in the elderly, while
diuretics and B-blockers were selected by 17%.
However, only 3% of the respondents denied Ca
antagonists as the first choice in the treatment of
hypertension in the elderly. The 1995 Guidelines rec-
ommended B-blockers and a-blockers as relatively
contraindicated for the treatment of hypertension in
the elderly, but in the second questionnaire about a
half of the respondents recognized both blockers to
be safe for use in the elderly. In the JNC VI (12),
based on the results in the Syst-Eur trial (9), long-
acting dihydropyridine Ca antagonists were also
recommended for the treatment of hypertension in
the elderly. In the Syst-China trial and HOT study,
which included elderly hypertensive patients with
complications (64), dihydropyridine Ca antagonists
were also used as a first step, and their effectiveness
was verified.

3. Selection of Antihypertensive Drugs

The following drugs are recommended as the first
choice drug. (1) The possibility of administration
once or twice a day in order to maintain good com-
pliance. (2) Long-acting (T/P ratio, at least 50% or
more), 24 h or longer, in order to be effective for
rapid elevation of blood pressure in early morning.
(3) Low price as compared with comparable drugs
of the same efficacy.

1) Patients without complications

First choice drug: long-acting (once or twice a day)
Ca antagonists, ACE inhibitors (angiotensin IT re-
ceptor antagonists if coughing is a complaint) or
small dose of thiazide diuretics (+ potassium-spar-
ing diuretics). A therapeutic flow chart is shown in
the Fig. 1.

A. Long-acting dihydropyridine Ca antagonists

Ca antagonists are wusually classified into two
groups: dihydropyridines and benzothiazepine (dil-
tiazem). The anti-hypertensive effects of dihydro-
pyridine Ca antagonists depend on decrease in
peripheral vascular resistance, accompanying reflex
increase in heart rates and cardiac outputs. These
drugs which have been improved to act slowly and
for a longer period of time, with little stimulatory
effect for sympathetic nerve system and renin-
angiotensin system, are now available in the mar-
ket. In some patients, diltiazem shows inhibitory
effects on the sinus node and atrio-ventricular con-
duction system, resulting in conduction disturbance
and bradycardia.

Benefits of Ca antagonists

Summarizing the benefits of Ca antagonists for the
treatment of hypertension in the elderly, we can say
that these drugs demonstrate excellent effect in
blood pressure reduction, and that, according to the
STONE, Syst-Eur, and Syst-China trials, they clear-
ly reduce the morbidity and mortality of car-
diovascular diseases. Ca antagonists are expected to
be effective for hypertensive patients complicated
by such conditions as angina pectoris (dihydropyri-
dines and diltiazem), atrial fibrillation (diltiazem),
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Fig 1.

and diabetes mellitus with proteinuria (both Ca
antagonists) (12). Neither type of Ca antagonist has
any adverse effects on carbohydrate, lipid or uric
acid metabolism. They have few contraindications,
and can be used in combination with other classes
of antihypertensive drugs. Finally, the Syst-Eur trial
recently reported on an anti-dementia effect of nit-
rendipine (79), which should be confirmed further.

Disadvantages of Ca antagonists

In the elderly, diltiazem is prone to cause adverse
effects on the heart, such as conduction disturbance,
bradycardia, inhibition of systolic function, etc.
Care must be given to avoid constipation. Dihy-
dropyridine Ca antagonists may cause ankle edema,
which may be differentiated from congestive heart
failure. Care must be given also to avoid gingival

Flow chart for hypertension in the elderly without complications.

hypertrophy.

B. ACE inhibitors

No large-scale intervention trial has been reported
on the use of ACE inhibitors to treat hypertension
in the elderly. However, ACE inhibitors are
selected to be the first choice, based on the results
of many clinical studies demonstrating their protec-
tive effects on target organs.

Benefits of ACE inhibitors

Elderly individuals generally show low plasma renin
activity, but the antihypertensive effect of ACE in-
hibitors is almost the same in elderly as in young
and middle-aged hypertensives. Their antihyperten-
sive effects are the same as or higher than diuretics.
ACE inhibitors effectively lower the blood pressure
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by about 70% of mild and moderate essential
hypertensive patients in the elderly. ACE inhibitors
have the compelling indication for hypertensive pa-
tients complicated by congestive heart failure from
systolic dysfunction. ACE inhibitors have been
shown to provide beneficial effects in preventing left
ventricular remodeling after myocardial infarction,
and in regressing left ventricular hypertrophy. ACE
inhibitors are compellingly indicated for patients
with diabetes mellitus with proteinuria. In addition,
they are effective for protecting renal function in
patients with renal failure (serum creatinine level,
below 3 mg/dl) (80). They have few contraindica-
tions and can be combined with other classes of
antihypertensive drugs.

Disadvantages of ACE inhibitors

The major adverse effect of ACE inhibitors is dry
cough, which is especially in women, and, less fre-
quently, angioedema. ACE inhibitors are relatively
contraindicated when the serum creatinine level is 2
mg/dl or greater, and contraindicated for bilateral
renovascular hypertension.

B’. Angiotensin II receptor antagonists

Angiotensin II receptor antagonists are now avail-
able in Japan, and their antihypertensive effect is
equivalent to that of ACE inhibitors, but they do
not cause dry cough, angioedema associated with
ACE inhibitors. Although there is no evidence
documenting long-term cardiac and renal protection
in patients with these conditions, they may be ex-
pected to show the protection of organ damage
demonstrated by ACE inhibitors.

C. Diuretics

Large-scale intervention trials for hypertension in
the elderly in Western countries have established
that low doses of diuretics are useful for the preven-
tion of cardiovascular morbidity and mortality (81).
In the NICS-EH, diuretics were shown to be as
effective as a Ca antagonist at treating hypertension
in the elderly, but more patients dropped out from
the trial than in those with a Ca antagonist (78).
Considering the current status of drug prescriptions
in Japan and also the results obtained in the NICS-
EH trial, diuretics should be used in combination
with long-acting Ca antagonists and/or ACE inhibi-
tors.

Benefits of diuretics

Diuretics are recommended for treatment of
hypertensive patients who have a tendency to water
retention. Thiazide diuretics tend to inhibit urinary
calcium excretion, and maybe useful for the preven-
tion of osteoporosis. Diuretics can be used in com-
bination with other classes of antihypertensive
drugs, and may even increase their inherent effects.
They are inexpensive.

Disadvantages of diuretics

Diuretics may cause a variety of unwanted effects
such as hypokalemia, elevation of serum LDL-
cholesterol levels, decrease of HDL-cholesterol

levels, elevation of blood uric acid levels, reduced
glucose tolerance, ventricular ectopic beats and im-
potence. However, these adverse effects are infre-
quently recognized with low doses. Because glucose
tolerance and renal function decline with aging,
blood chemistry examinations are to be monitored
periodically.

4. Combination Therapy

Combination therapy should be considered when
monotherapy of more than 2-3 mo is not successful
to reduce blood pressure below 150/90 mmHg (Fig.

1.

1) Hypertension without complications

The following combinations of antihypertensive
drugs are recommended: Ca antagonist + ACE in-
hibitor, Ca antagonist + low dose diuretic, ACE in-
hibitor + low dose diuretic, or a combination of the
drugs of first choice. Other antihypertensive drugs,
such as fB-blockers, a-blockers, or @fB-blockers may
be used if necessary (Fig. 1).

2) Hypertension with complications

In hypertensive patients with complications, the first
choice drug is selected according to the complica-
tions recognized. Table 7 lists the first choice and
combination drugs for the complications frequently
recognized in the elderly.

5. Antihypertensive Drugs to Be Prescribed with
Caution

Drugs acting on the central nervous system such as
reserpine, methyldopa, clonidine, etc., are relatively
contraindicated for hypertension in the elderly. In
Japan, [B-blockers and a-blockers have not been
used commonly for hypertension in the elderly, be-
cause the elderly hypertensive patients frequently
have complications that are contraindicated or for
which B-blockers are to be used only with special
conditions.

Cautions on [3-blockers

As indicated above (11), and since hypertensive pa-
tients in the elderly are often complicated by con-
gestive heart failure, bradycardia, arteriosclerosis
obliterans, chronic obstructive pulmonary diseases,
and diabetes mellitus or impaired glucose tolerance,
B-blockers are contraindicated or should be pre-
scribed with extreme caution. These complications
may be present in an occult form in the elderly.

Cautions on a-blockers
In elderly hypertensive patients, a-blockers should
be prescribed cautiously because they frequently in-

‘duce postural hypotension due to decreased reflex

sensitivity of the baroreceptor. Postural hypotension
may cause dizziness and syncope, occasionally re-
sulting in falls and bone fracture.
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Table 7. Antihypertensive Drugs of the First Choice and the Combined for the Hypertensive Elderly Patients with Com-

plications
Long-acting Ca ACE
Complications a l?n;agoni§:i§ ) inhibitors Diuretics B-Blockers a-Blockers
ihydropyridine
Cerebral infarction, chronic stage O O
Cerebral bleeding, chronic stage O O
Ischemic heart disease O O O#*3
Heart failure O O A
Renal insufficiency O O*t O*2
Diabetes mellitus O O AN AN
Hyperlipidemia O O A A O
Gout (Hyperuricemia) O O X
Chronic obstructive pulmonary diseases O X
Arteriosclerosis obliterans @) O AN X
Osteoporosis O
Benign prostatic hypertrophy O

O: First choice, &: Careful in use, X: Contraindication

*1: Contraindication for 2 mg/dl or greater of serum creatinine, *2: furosemide, *3: Contraindication for coronary angio-

spastic angina.

7. Precautions on Antihypertensive Treatment in
Patients with Complications

1. Cerebrovascular Diseases

Treatment of hypertension complicated with cere-
brovascular diseases is aimed at preventing the
progression of brain ischemia and edema and re-
bleeding or expansion of hematoma in the acute
hemorrhagic stroke, and at reducing the recurrence
of stroke in the chronic stage. In this regard,
however, antihypertensive treatment is important,
careful consideration of the cerebral hemodynamics
is necessary.

1) Hypertension and cerebral circulation
Autoregulation of the brain keeps cerebral blood
flow constant within a certain range against blood
pressure alterations. In hypertensive patients,
however, the upper and lower limits of autoregula-
tion are shifted to a higher blood pressure level
(82). When complicated with cerebrovascular dis-
eases, cerebral blood flow at rest is reduced not
only in the related lesions but also in other areas of
the brain (83). Because of advanced arteriosclerotic
changes and of reduced vasodilator capacity of the
brain, cerebral blood flow remains low and its auto-
regulation shifts to a higher blood pressure level.

2) Treatment

Treatment of hypertension complicated with cere-
brovascular diseases differs according to the stage
(acute or chronic) and type of stroke (cerebral
hemorrhage, cerebral thrombosis, cerebral embo-
lism, etc.). Before treatment, therefore, it is neces-
sary to determine the type of stroke by means of
medical history, clinical findings, brain imagings in-
cluding CT and MRI, and other examinations. It is

also important to detect stenosis or occlusion of the
major arteries by means of non-invasive examina-
tions such as carotid ultrasonography, trans-cranial
ultrasonography, or magnetic resonance angiogra-
phy (MRA), followed by conventional angiography,
if necessary. In the case of cerebral embolism,
echocardiography may be necessary for detecting
the embolic source in the heart.

A. Acute stage

Blood pressure is elevated at the acute stage of
stroke, regardless of bleeding or infarction, which
may be induced by acute stress or reaction to com-
pensate for reduced cerebral perfusion pressure due
to increased intracranial pressure. Acute rise in the
blood pressure may gradually fall with time even
without treatment. Cerebral autoregulation is im-
paired in the acute stage, and then cerebral blood
flow becomes dependent on blood pressure, easily
resulting in cerebral ischemia due to reduction of
blood pressure (84). However, in cases with exces-
sively marked elevation of blood pressure which
may cause aggravation of cerebral edema, anti-
hypertensive treatment should be initiated with
careful monitoring of neurological signs and symp-
toms. When systolic blood pressure exceeds more
greatly 200 mmHg or higher and persists for a cer-
tain period of time (1 h or longer), and in those
with cardiac failure, ischemic heart diseases, aortic
aneurysm, etc., blood pressure should be controlled
gradually by intravenous administration of
trimetaphane, nicardipine or diltiazem. Special care
should be given for treating with Ca antagonists,
which may increase intracranial pressure. Short
acting Ca antagonist such as sublingual administra-
tion of nifedipine is contraindicated. Blood pressure
should be lowered gradually to around 180/100
mmHg, but not to normotensive levels. Excessive
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reduction of blood pressure may be especially
hazardous. On the other hand, antihypertensive
treatment is generally not recommended in the case
of cerebral infarction, but antihypertensive drug
treatment may be required when systolic pressure is
220 mmHg or greater or the mean pressure exceeds
130 mmHg (85). In patients who receive thrombo-
lytic therapy and have blood pressure of over 180
mmHg systolic and 105 mmHg or over diastolic,
especially when the blood pressures rise within the
first 24 h of the treatment, antihypertensive drugs
should be administered intravenously for preventing
hemorrhagic event while carefully monitoring
neurological symptoms (12).

B. Chronic stage

When hypertension persists for more than 1 mo af-
ter acute strokes, antihypertensive treatment should
be initiated taking account of blood pressure level,
age and the extent of brain damage and other organ
damages regardless of hemorrhage or infarction.

Controversy remains with regard to the secondary
prevention of stroke by antihypertensive drugs. In
general, however, although the target blood pres-
sure may differ according to age or type and severity
of strokes, the blood pressure levels indicating drug
treatment is a systolic pressure of 160-190 mmHg or
greater and a diastolic pressure of 90-100 mmHg,
which levels are slightly higher than those for non-
complicated elderly hypertensives. At the initial
stage of treatment, the target blood pressure level
should be set at below 150-170 mmHg systolic and
below 90-100 mmHg diastolic. Since cerebral
hemorrhage is more closely related with hyperten-
sion than cerebral infarction, the target blood pres-
sure in cerebral hemorrhage should be set slightly
lower by 5-10 mmHg systolic or diastolic than in
cerebral infarction. The J-curve phenomenon be-
tween diastolic pressure and recurrence rate of cere-
bral infarction has been reported (63), and thus the
blood pressure should not be lowered excessively.
Furthermore, blood pressure should be reduced grad-
ually, and treatment should be initiated at half the
usual doses and increased at more than 4 wk inter-
vals, with a goal of reaching the target blood pres-
sure by taking 2 mo or more. During long-term anti-
hypertensive treatment, blood pressure may fall to
well below the initially expected level (sometimes to
within the normotensive range), but the lowered
level may be retained unless the symptoms become
manifest suggesting compromised cerebral circula-
tion.

Atherothrombotic cerebral infarction showing the
watershed infarct commonly occurs in cases with
stenosis or occlusion of the internal carotid or other
intracranial major arteries, and thus such patients
should be treated more cautiously, by maintaining a
slightly higher blood pressure level than in those
with lacunar infarction or cardiogenic embolism.
Antihypertensive drug therapy may have to be re-
duced in dosage or discontinued, if over-dose is sug-
gested by clinical symptoms such as dizziness, faint-
ing, a sensation of heaviness in the head, or a de-
crease in memory and willingness suggesting insuf-

ficient cerebral perfusion, and then surgical treat-
ment (endoatherectomy, extra- and intracranial
bypass, or angioplasty) may be considered. The
therapeutic target blood pressure must be deter-
mined for each individual patient through careful
monitoring of symptoms, signs and laboratory test
results. In addition to hypertension, other risk fac-
tors for cerebral infarction, such as diabetes melli-
tus, hyperlipidemia, smoking, alcohol intake, etc.,
must be controlled.

C. Selection of antihypertensive drugs at the chro-
nic stage

Antihypertensive drugs must be selected in consid-
eration of their direct and indirect pharmacological
effects against cerebral vessels and metabolisms.
Antihypertensive drugs with adverse effects against
cerebral blood flow and metabolism (i.e., reduction
of cerebral blood flow) or the brain function should
be avoided.

Dihydropyridine Ca antagonists have been dem-
onstrated to dilate cerebral arteries and increase
cerebral blood flow in addition to contributing an
antihypertensive effect (86), and certain long-acting
Ca antagonists may improve or shift the lower limit
of the autoregulation to the left (§7). Benzothia-
zepine Ca antagonists may cause bradycardia, atrio-
ventricular block and reduction of cardiac output
due to suppression of cardiac function, which may
not be beneficial for the brain. ACE inhibitors shift
the lower limit of cerebral autoregulation to the left
with a little or slight increase in cerebral blood flow
(88). Furthermore, ACE inhibitors improve thick-
ening of vascular walls and have no adverse effects
on lipid profile, glucose tolerance, or central nerv-
ous system (89). Acute administration of classical
B-blockers reduces cerebral blood flow; however,
chronic administration does not change much cere-
bral blood flow. B-blockers should be avoided in pa-
tients with congestive heart failure, atrio-ventricular
block or bradycardia. They are, however, suitable
for patients with old myocardial infarction or ex-
ertional angina pectoris. S-blockers with vasodila-
tory action may increase cerebral blood flow (90)
and improve the lower limit of autoregulation. a-
blockers and af-blockers may increase cerebral
blood flow by direct effects on cerebral blood ves-
sels richly innervated with sympathetic nerves, and
long-acting a-blockers may be used even in the
elderly. However, a-blockers often induce ortho-
static hypotension by blocking the peripheral sym-
pathetic nerves, and thus they should be started at
small doses and titrated with frequent monitoring of
standing blood pressure. Since diuretics may cause
electrolyte imbalance or metabolic disorders in
addition to reduce cerebral blood flow by increased
hematocrit, they should be prescribed in a small
dose to minimize their adverse effects. Sometimes
potassium supplementation may be required.

Anti-platelet drugs (aspirin or ticlopidine) or anti-
coagulants (warfarin) are also recommended in
order to prevent the recurrence of artery-to-artery
embolism in atherothrombotic infarction, or car-
diogenic embolism with arterial fibrillation.



2. Ischemic Heart Diseases

Hypertension is well known as one of the important
risk factors of ischemic heart diseases, as demon-
strated by the Framingham and many other studies
(91). Hypertension causes not only acceleration of
coronary atherosclerosis, but also frequently cardiac
hypertrophy due to continuous mechanical over-
load. In the hypertrophied heart, myocardial ox-
ygen consumption is increased due to an afterload
increase, and coronary flow reserve is decreased
due to insufficient proliferation of the coronary
capillaries and a decrease in reflex vasodilatation of
the coronary arteries (92-94). Thus, both coronary
atherosclerosis and cardiac hypertrophy strongly in-
fluence the pathogenesis of ischemic heart disease.

1) Diagnosis

The clinical symptoms of ischemic heart disease in
the elderly are often atypical. Nearly one-half of pa-
tients with myocardial infarction do not experience
chest pain, and many cases begin with cognitive dis-
orders, disturbance of consciousness or other symp-
toms suggestive of heart failure. Non-invasive diagnos-
tic procedures for acute myocardial infarction in-
clude echocardiography, electrocardiography, blood
CPK-MB and troponin-T. Ischemic evidence in
effort angina pectoris, unstable angina pectoris and
old myocardial infarction can be confirmed by eval-
uating ventricular wall motion by means of stress
electrocardiography, Holter electrocardiography, or
myocardial scintigraphy or by simple echocardio-
graphic evaluation of ventricular wall motion, and
these laboratory tests are also useful in follow-up
studies.

2) Treatment

Treatment of hypertension complicated with isch-
emic heart diseases is aimed at prevention of angina
attacks, development of myocardial infarction, and
recurrence of myocardial infarction, and at mainte-
nance of cardiac functions by the prevention of left
ventricular remodeling. Therefore, selection of anti-
hypertensive drugs must be based not only on their
ability to lower blood pressure, but also on other
effects against coronary atherosclerosis, coronary
blood flow, cardiac load and myocardial protection.

A. Therapeutic target blood pressure
Antihypertensive drug therapy is given to patients
with systolic pressure of 160 mmHg or greater and
diastolic pressure of 90 mmHg or greater. The target
blood pressures are a systolic pressure of below 140
mmHg and a diastolic pressure of below 90 mmHg.
However, excessive reduction of blood pressure
may result in development of ischemic heart dis-
eases, and thus blood pressure must be carefully
controlled.

B. Selection of antihypertensive drugs

B-Blockers and long-acting Ca antagonists are
recommended for hypertension complicated with
effort angina because these drugs decrease cardiac
afterload of the left ventricle and reduce myocardial
oxygen consumption. ACE inhibitors are the first
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choice in cases with myocardial infarction because
of their inhibitory action against left ventricular re-
modeling (95).

a) Ca antagonists

Dihydropyridine Ca antagonists lower blood pres-
sure remarkably and increase coronary blood flow
with little effects on glucose or lipid metabolisms,
and thus they are suitable for cases of hypertension
complicated by angina pectoris. Long-acting Ca
antagonists are suitable for patients with rest angina
and unstable angina, because they inhibit coronary
spasms. Benzothiazepine Ca antagonists tend to in-
hibit cardiac functions and induce bradycardia, and
thus should be used cautiously in elderly patients.
Ca antagonists usually do not improve the prognosis
of hypertension after myocardial infarction (96), but
may be effective in combination with ACE inhibi-
tors.

b) B-Blockers

B-Blockers have both negative chronotropic and
negative inotropic effects, decrease myocardial ox-
ygen consumption caused by decreased heart rate
and myocardial contractility, and are effective for
angina with improved myocardial ischemia. 3-Block-
ers are especially effective for hypertension compli-
cated with effort angina, because they effectively de-
crease increased heart rate and elevated blood
pressure on physical exercise and increase exertion-
al tolerance. However, they are contraindicated for
unstable angina and effort angina associated with
severe coronary stenosis and coronary spasm, be-
cause they worsen the clinical symptoms of these
diseases. [-Blockers without intrinsic sympatho-
mimetic activity (ISA) have superior cardiac protec-
tive effects, and are known to effectively prevent
the recurrence of myocardial infarction (97). They
are contraindicated, however, for patients with
bronchial asthma or chronic obstructive pulmonary
diseases, and should be used cautiously for those
elderly patients whose cases are frequently compli-
cated by conduction disorders, bradycardia and car-
diac failure.

¢) ACE inhibitors

ACE inhibitors not only decrease cardiac afterload
to decreased total peripheral vascular resistance,
but also protect the myocardium, inhibit left ven-
tricular remodeling (95), and improve the prognosis
of cardiac failure (98). Therefore, ACE inhibitors
are the first choice for patients with cardiac failure
complicated by hypertension after myocardial in-
farction. However, they are contraindicated for
cases with moderate or severe renal failure, and a
small initial dose should be prescribed in elderly pa-
tients who commonly exhibit latent renal insufficien-

cy.

d) Diuretics

Diuretics display excellent antihypertensive effects
in the elderly, and are expected to inhibit cardiac
hypertrophy and dilatation. Interventional mega-
trials performed in Western countries have also con-
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firmed the efficacy of diuretics for treatment of
hypertension in the elderly (6, 99). However, care
must be taken with regard to their various side
effects, such as hyperlipidemia, glucose metabolic
disorders, dehydration and, in case with cardiac
hypertrophy, arrhythmia due to hypokalemia.

e) a-Blockers

a-Blockers exert vasodilative effects on both arteries
and veins, and thus reduce cardiac load; they have
no adverse effects on glucose or lipid metabolisms.
However, elderly patients administered a-blockers
are likely to develop orthostatic hypotension, and
thus these drugs should be prescribed cautiously
with a initial small dose.

f) Nitrites

Oral nitrites are effective for preventing anginal
attacks. Continuous intravenous infusion of nitrites
is most suitable in the acute stage of myocardial in-
farction associated with hypertension.

3. Heart Failure

Hypertension causes cardiac hypertrophy and isch-
emic heart diseases due to acceleration of coronary
atherosclerosis and decreased coronary reserve, and
both cardiac hypertrophy and ischemic heart dis-
eases play an important role in the development of
heart failure. In elderly patients, distensibility of the
left ventricle is decreased in spite of its normal con-
tractility (100, 101), and heart failure will develop
as a result of either atrial fibrillation or flutter in the
absence of any basic disease, arrhythmia due to
conduction defects or left ventricular diastolic dis-
order due to cardiac amyloidosis.

1) Diagnosis

Occasionally, heart failure in the elderly may be
accompanied by cerebral symptoms such as disturb-
ance of consciousness, disorientation of delirium.
Chest X-ray films can be used to detect cardiac en-
largement, increased pulmonary vascularity,
changes in pulmonary interstitial tissue or pleural
effusion. Cardiac function can be easily evaluated
and monitored by means of echocardiography and
the determination of peripheral venous pressure
(normally 5-10 cm H,O). Electrocardiography is
useful for diagnosing ischemic heart diseases, car-
diac hypertrophy, arrhythmia and conduction de-
fects.

2) Treatment

Treatment of heart failure is aimed at reducing car-
diac work, correcting over-hydration, and increasing
myocardial contractility. Any diseases underlining
heart failure should be carefully evaluated.

A. Hypertension associated with acute left-side
heart failure

Acute left-sided heart failure is a hypertensive
emergency, and should be corrected with anti-
hypertensive treatment by reducing cardiac after-
load and myocardial oxygen consumption and there-
by increasing cardiac output. It can be treated effec-

tively by oral administration of ACE inhibitors or
continuous intravenous infusion of nitrites or Ca
antagonists (nicardipine) in combination with in-
travenous injection of furosemide. In elderly pa-
tients, however, special precautions must be taken
to avoid development of reduced blood flow of the
coronary arteries, brain and kidneys due to acute
reduction of blood pressure.

B. Hypertension associated with chronic heart fail-
ure

Left ventricular distensibility is decreased even in
the healthy elderly, and the elderly with cardiac dis-
eases frequently develop heart failure even though
left ventricular contractility remains normal. Car-
diac hypertrophy even without coronary stenosis is
prone to develop into myocardial ischemia due to
decreased coronary flow reserve due in turn, to in-
sufficient coronary vasodilatation and relatively re-
duced coronary capillary proliferation (92-94).
Therefore, treatment of hypertension is aimed at
first regressing cardiac hypertrophy and then pro-
tecting the myocardium, in order to maintain and
improve cardiac functions and coronary blood flow.
In principle, the therapeutic target blood pressures
will be the normal levels (below 140/90 mmHg).

C. Selection of antihypertensive drugs

a) Diuretics

Hypertension complicated with pulmonary edema,
pleural effusion or peripheral edema is treated
mainly with loop diuretics, because they decrease
venous blood flow and venous blood pressure, re-
sulting in improvement of edema. In addition, they
improve pulmonary congestion by decreasing pul-
monary capillary wedge pressure. Decrease in end-
diastolic volume due to diuresis causes a decrease in
preload and hence, decrease in cardiac work and
myocardial oxygen consumption, enabling the im-
provement of heart failure. Special care should be
given in cases of elderly patients with dehydration,
decreased cerebral or renal blood flows due to
diuresis, or arrhythmia due to hypokalemia, the lat-
ter of which may necessitate administration of
aldosterone antagonist.

b) ACE Inhibitors

ACE Inhibitors are effective for vasodilatation in
both arteries and veins, resulting in reduced cardiac
loading, myocardial protection, and then improve-
ment of the prognosis of heart failure (98). Thus,
ACE inhibitors are extremely useful antihyperten-
sive drugs, which should be the first choice drug in
cases with heart failure. In those elderly patients
who frequently experience renal dysfunction, an ini-
tial small dose is recommended.

¢) B-Blockers

Carvedilol has been shown to improve the prognosis
of chronic heart failure due to left ventricular systol-
ic dysfunction (102). Usually, a small initial dose of
B-blockers is recommended, followed by gradually
increased doses, although the efficacy of this regim-
ine remains to be confirmed. However, the indica-



tion of S-blockers in the elderly should be limited,
especially for the patients whose cases are compli-
cated by obstructive pulmonary diseases, arterio-
sclerosis obliterans, diabetes mellitus or bradycardia.

d) Ca antagonists

Ca antagonists are arterial vasodilator. Their
marked peripheral vasodilatation decreases the
myocardial oxygen consumption due to decrease in
cardiac afterload, and increases coronary blood flow
due to coronary vasodilatation. Long-acting Ca
antagonists (amilodipine or felodipine) are useful
for improvement of the prognosis of non-ischemic
heart failure (8).

4. Diabetes Mellitus

Hypertension is commonly complicated by diabetes
mellitus or vice versa (103). In addition, morbidity
of hypertension and carbohydrate metabolic abnor-
mality increases with aging (104, 105), and thus
hypertension in the elderly is frequently associated
with carbohydrate metabolic abnormality. It has
been suggested that essential hypertension and
carbohydrate/lipids metabolic disorders belong to
so-called insulin-resistant syndrome in cases where
there is a background of insulin resistance (106),
and elderly patients are known to have decreased
insulin sensitivity (103). Cases of diabetes mellitus
associated with essential hypertension are mostly
cases of non-insulin dependent diabetes mellitus
(NIDDM), both in elderly and non-elderly patients.
Pathogenesis of NIDDM is known to be related to
both decreased insulin secretion and increased in-
sulin resistance based on aging and heredity. The
etiology and pathogenesis of essential hypertension
are likely to be related also to decreased insulin
sensitivity and hyperinsulinemia, and the complica-
tions of NIDDM and/or obesity decrease insulin
sensitivity. The complication of diabetes mellitus in
case of hypertension increases the prevalence of
arteriosclerotic diseases, and thus hypertension must
be more strictly controlled in such cases (JNC VI).
Essential hypertension complicated by diabetes
mellitus is pathophysiologically characterized by in-
creased body fluid and decreased renin-angiotensin
system and sympathetic nervous activity (107, 108).
When complicated by diabetic nephropathy, hyper-
tension may be more influenced by renal involve-
ment, causing marked increases in body fluid and
sodium (107). Furthermore, hypertension itself may
cause aggravation of diabetic nephropathy, preven-
tion of which involves adequate management of
hypertension and glomerular hyperfiltration.

1) Diagnosis

Glucose tolerance reduces with aging, but usually
remains relatively mild. Therefore, the diagnostic
criteria of diabetes mellitus in the elderly may be
the same as in the young and middle-aged (fasting
plasma glucose of 126 mg/dl or greater, according to
the 1999 Japanese Diabetes Association guidelines).
Plasma glucose levels after oral glucose intake will
definitely increase with aging, and the diagnosis of
diabetes mellitus should be made carefully if di-
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agnosed only by oral glucose tolerance test results.
In the cases with a 2-h plasma glucose level of
200-240 mg/dl, the principal treatments will be
modification of diet and lifestyle; the prevalence of
complications is reported to be higher in cases with
a 2-h glucose level of over 240 mg/dl than at below
this level (109). Diabetes mellitus in the elderly
should be treated similarly as in the young and
middle-aged.

2) Treatment

The therapeutic target blood pressure are a systolic
pressure of below 140 mmHg and a diastolic pres-
sure of below 90 mmHg. In the absence of any
emergency, lifestyle modifications are considered
first, followed by addition of antihypertensive drug
therapy if improvement is insufficient. In the JNC
VI, the therapeutic target blood pressure is recom-
mended to be slightly lower than 130/85 mmHg in
hypertension complicated by diabetes mellitus, and
this target has recently gained wide acceptance.

A. Lifestyle modification

Obesity is prevalent among hypertensive cases com-
plicated by NIDDM (110). Weight reduction by re-
striction of dietary calories is indispensable for obese
patients, and it is useful not only for improvement
of carbohydrate metabolism but also lowering of
blood pressure. In practice, patients are advised to
reduce weight by dietary and exercise treatments,
avoiding foods with high cholesterol and saturated
fatty acids. Salt restriction may be expected to low-
er blood pressure, but it should be made cautiously
in patients with orthostatic hypotension due to di-
abetic neuropathy in elderly patients, who are
generally prone to blood volume depletion.

B. Antihypertensive drug therapy

Antihypertensive drugs which may cause carbo-
hydrate/lipid metabolic disorders should not be pre-
scribed for a long period. Diuretics and S-blockers
decrease insulin sensitivity and may cause delete-
rious effects on carbohydrate/lipids metabolism
(111). In hypertensives whose cases are complicated
by diabetes mellitus or obesity, reduced insulin sen-
sitivity may be aggravated, and these drugs should
not be used as the first choice. Recommended first-
choice drugs are ACE inhibitors, Ca antagonists
and a-blockers which do not have deleterious effects
on carbohydrate/lipids metabolism. Improvement of
carbohydrate/lipids metabolic disorders can be ex-
pected within 2-4 mo after administration of ACE
inhibitors and a-blockers. In cases where these
drugs are not sufficiently effective, triple combina-
tion therapy or combination with small doses of
diuretics or B-blockers can be considered, since the
combination of these drugs may reduce the adverse
effects of each.

In elderly hypertensive patients, antihypertensive
drugs should be prescribed cautiously. ACE inhibi-
tors may act to protect the kidneys in diabetic
nephropathy, but may aggravate renal function in
the cases with serum creatinine of over 2.0 mg/dl.
Special care should be taken when prescribing a-
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blockers in cases of hypertension with diabetic
neuropathy, since they may cause hypotension. In
particular, excessive reduction of blood pressure
due to Ca antagonists should be monitored in all
cases.

5. Renal Diseases

Hypertension associated with renal diseases can be
classified into those cases with chronic glomeru-
lonephritis, with diabetic nephropathy and with
nephrosclerosis (so-called hypertensive renal dis-
eases). Renovasuclar hypertension may be encoun-
tered in association with renal arteriosclerosis in the
elderly, especially in bilateral renal arterial stenosis
resulting in decreased renal function (ischemic
nephropathy). The terminal stage of renal diseases
is known as uremia, and the most common reason
for hemodialysis in Japan is still glomerulonephritis.
For the past 10 or more years, however, the num-
ber of glomerulonephritis cases has been declining,
whereas the numbers of diabetic nephropathy and
nephroslerosis cases have nearly doubled (112).
Cases of mild or moderate hypertension are fre-
quently associated with cerebrovascular diseases and
cardiac diseases, but only rarely with renal diseases.
However, renal insufficiency may proceed even in
mild hypertension (/13). In Japan, the number of
patients treated with dialysis has been increasing
consistently (/12). Hypertension is definitely a risk
factor for development of renal insufficiency, re-
gardless of the type of renal insufficiency, and
should be treated sufficiently to lower blood pres-
sure.

1) Diagnosis

It is well known that renal function even in healthy
individuals decreases with aging, and in the very
elderly it is thought to decrease to roughly 50% of
the level in young individuals (/14). In hypertension
in the elderly, associated renal diseases are closely
related to both hypertension and renal arterioscle-
rosis. Renal function tests necessary at the initial
visit include urinalysis and blood chemistry tests
(serum creatinine, urea nitrogen, electrolytes and
uric acid). In addition, routine examinations, such
as chest X-ray and electrocardiography, should be
performed in order to detect any cardiovascular dis-
eases. If necessary, creatinine clearance may also be
assessed to evaluate glomerular filtration rate
(GFR), since serum creatinine levels, particularly in
the elderly, may be within a normal range even
though renal insufficiency exists. Renovascular hy-
pertension should be ruled out in hypertensives
showing rapid onset, resistance to treatment or
progressive renal insufficiency.

2) Treatment

In hypertension with renal diseases, non-pharmaco-
logical treatment, particularly dietary treatment, is
required. Restriction of protein intake (30-60 g/d) is
required depending on the severity of renal insuf-
ficiency and salt intake (3-6 g/d) based on blood
pressure levels and edema. Frequency of hyperten-
sive renal diseases in hypertensives is not as high as

that of cerebrovascular and cardiac diseases. How-
ever, it has been reported that cases with blood
pressure higher than 140/90 mmHg promote renal
insufficiency faster than those with normal or ade-
quately controlled blood pressure (115), and thus
even mild hypertension may promote renal diseases.
Elevation of intraglomerular pressure may be en-
countered from the early stage of diabetic nephrop-
athy, and in such cases is probably related to the
progression of renal diseases. Therefore, the ther-
apeutic target blood pressure should be set a little
lower, below 140-150/90 mmHg, in hypertension
complicated with renal diseases. The JNC VI guide-
lines recommend a therapeutic goal of below 130/85
mmHg in the cases with proteinuria below 1 g/d,
and of below 125/75 mmHg in those with protein-
uria of 1 g/d or more (I2). The so-called “J-curve
phenomenon” has not been recognized between
lowering of blood pressure and progression of renal
insufficiency, but renal function should be moni-
tored carefully in elderly hypertensives, since eleva-
tion of serum creatinine is commonly experienced in
association with rapid lowering of blood pressure. A
more than 50% decline of renal function may be ex-
pected in cases with serum creatinine of over 1.3
mg/dl, and such patients should be monitored by
measuring the serum creatinine and electrolytes ev-
ery 1-6 mo, and if necessary, by performing other
laboratory tests every 6-12 mo.

A. Selection of antihypertensive drugs

Diuretics, ACE inhibitors and Ca antagonists are
mainly prescribed in hypertension associated with re-
nal insufficiency. A small dose of diuretics is recom-
mended for the cases with body fluid retention, and
at a serum creatinine level of over 1.5-2.0 mg/dl,
loop diuretics are used instead of thiazide diuretics.
ACE inhibitors are used for elderly hypertensives
with mild renal dysfunction, and are expected to
demonstrate long-term protection of the kidneys by
decreasing systematic and intraglomerular blood
pressure. Their effectiveness has also been proved
clinically in diabetic nephropathy (116). However,
ACE inhibitors are contraindicated for cases with
moderate renal dysfunction (serum creatinine over
2.0 mg/dl), which they may further aggravate. Bi-
lateral renovascular hypertension should be ruled
out if rapid decline of renal functions is recognized
in the elderly. Ca antagonists have mild diuretic ac-
tion, and may be widely applicable, regardless of
the severity of renal dysfunction. Most S3-blockers
do not significantly influence renal function,
although some are reported to decrease renal blood
flow (RBF) and GFR; those with trans-hepatic ex-
cretion are preferred. Vasodilators and sympatho-
lytic drugs may demonstrate body fluid retention, and
may be effective in combination with a small dose
of diuretics. a-Blockers are well indicated for elderly
patients with prostatic hypertrophy, but should be
followed up for orthostatic hypotension in cases
with renal insufficiency due to diabetic nephropathy.

6. Hyperlipidemia
Hyperlipidemia and hypertension, as well as di-



abetes mellitus, obesity and smoking, are important
risk factors for development of arteriosclerosis, and
because the combination of hypertension and hyper-
lipidemia may aggravate arteriosclerosis, these con-
ditions should be adequately controlled.

In the elderly, aging itself is one of the important
risk factors for arteriosclerosis, and in elderly sub-
jects, hyperlipidemia was taken less important in
arteriosclerosis than in young generation. However,
many studies have demonstrated that hyper-
lipidemia in the elderly will also increase synergisti-
cally in morbidity of ischemic heart diseases (117).

Hypo-HDL-cholesterolemia is considered to be
one of the important risk factors of arteriosclerosis
(118). No conclusive report has yet been made as to
whether hypertriglyceridemia is an independent risk
factor of arteriosclerosis. At the present, it seems
reasonable to suppose that hypertriglyceridemia in
the elderly would be a risk factor in association with
hypercholesterolemia, hypo-HDL-cholesterolemia,
impaired glucose tolerance, obesity and so on.

1) Diagnosis

According to the Practice Guidelines for Hyper-
lipidemia reported in 1997 (119), the diagnostic
criteria for hyperlipidemia include serum total
cholesterol of 220 mg/dl or greater, triglyceride of
150 mg/dl or greater, and HDL-cholesterol of below
40 mg/dl. These diagnostic reference values may be
applied also for the elderly. Hyperlipidemia should
be differentiated into primary and secondary (di-
abetes mellitus, hypothyroidism, drug-induced, etc.)

types.

2) Treatment

Hypertension complicated with hyperlipidemia is
treated by antihypertensive drugs, such as Ca antag-
onists, ACE inhibitors and a-blockers, all of which
have the advantages of not deteriorating lipid metab-
olism. If B-blockers are to be used, those with in-
trinsic sympathomimetic activity (ISA), should be
selected, if possible. Orthostatic hypotension is
monitored with a-blockers. The therapeutic target
blood pressure would be below 140-150/90 mmHg,
as in the other elderly patients. If hyperlipidemia
cannot be corrected by general treatments such as
dietary and exercise therapies, antihyperlipidemic
drugs may be prescribed. Although there is no con-
traindication specific to the elderly, the following
side effects must be considered: constipation with
cholestyramine, low HDL-cholesterol with probu-
col, elevated creatine phosphokinase (CPK) and
rhabdomyolysis with HMG-CoA reductase inhibi-
tors, and facial hot flush with nicotinate derivatives.
In consideration of the occult and manifest dysfunc-
tion of various organs in the elderly, drugs are in-
itially prescribed in a small dose (1/2-1/3 of the
adults). Responses to drugs in the elderly show sig-
nificant inter-individual variations, and adequate
dose of drugs to each patient must be determined
carefully and slowly.

7. Arteriosclerosis Obliterans (ASO)
Patients with intermittent claudication, the most

Hiwada et al: Guidelines for Hypertension in the Elderly 251

characteristic symptom of ASO, complain of weak-
ness and pain in the unilateral or bilateral extremi-
ties on walking, and eventually are unable to walk
due to painful twitching of the lower extremities.
Hypertensive patients whose cases are complicated
by ASO should be treated with those antihyperten-
sive drugs which improve blood circulation.

1) Diagnosis

Morbidity of ASO increases with aging, but many
elderly patients may not complain of typical inter-
mittent claudication or ischemic symptoms because
of their low physical activity (120). Therefore,
physical examination of elderly hypertensive pa-
tients at the first visit should include careful palpa-
tion of the upper and lower extremities, and espe-
cially the femoral, popliteal and dorsal arteries, to
rule out ASO. If suggestive of ASO, blood flow in
the corresponding areas is measured by doppler
hemodromometer (120). During the follow-up en-
counters, patients are carefully monitored for any
change in subjective complaints, and by palpation
of extremities and non-invasive perfusion pressure
measurement. ASO is usually classified by Fon-
taine’s classification: stage I, no symptoms or mild
cold flush and numbness; stage II, intermittent
claudication; and stage III, cases in which the walk-
ing distance is decreased to below 30 meters with
pains or in which there is pain at rest due to chronic
ischemia, and which require surgical treatment.

2) Treatment
The principal treatment for ASO consists of surgical
operation such as percutaneous transluminal angio-
plasty (PTA) for patients complaining of advanced
intermittent claudication or for Fontaine stage III
patients. Drug therapy is supplementary only. Anti-
hypertensive drugs must be selected not to inhibit
blood circulation including collateral circulation. In
general, diuretics (120) and f-blockers (121) tend to
cause aggravation of ischemic symptoms due to re-
duction of blood flow of the injured and collateral
blood vessels. ACE inhibitors are also to be effec-
tive at maintaining or increasing blood flow of the
lower extremities and thus improving exercise toler-
ance capacity (120-122). a-Blockers are also to be
effective for patients with ASO (120), although no
clinical evidence has yet been obtained. Dihydropy-
ridine Ca antagonists have strong vasodilatation
effects, and are recognized to be effective for
patients with ASO (123). It has been reported that
nicardipine administered to ASO patients with nor-
mal blood pressure resulted in worsening of clinical
symptoms, probably due to stealing of blood from
the injured blood vessels (122). Therefore, care
must be taken in the administration of short acting
drugs, that cause rapid vasodilatation. It has been
reported that verapamil improves physical move-
ment (124). B-Blockers without cardiac selectivity
and vasodilatation are reported not to aggravate
peripheral blood circulation (125), but should be
administered cautiously to patients with ASO (12).
Blood pressure should be lowered to a level that
will not decrease the perfusion pressure of the dis-
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eased extremity. It may be necessary to determine
this level individually for each patient, depending
on the extent of vascular stenosis and development
of collateral circulation, but in general the target
blood pressure should stay at around 150-160/90
mmHg, slightly higher than that for the elderly non-
complicated hypertensives. After the initiation of
treatment, patients are monitored by measuring
blood pressure routinely at the upper arms and the
diseased extremity by doppler hemodromometer,
and also followed up by subjective complaints and
periodically by thermography as to any clinical
aggravation of ischemic symptoms.

For the management of ASO it is important not
to overlook any complication, particularly the risk
factors for atherosclerosis other than hypertension,
such as hyperlipidemia and diabetes mellitus. Symp-
tomatic ASO is classified by WHO/ISH grade III as
a hypertensive organ disorder. Thus, the systematic
arteries must be examined including the aorta and
the carotid, renal, coronary and mesenteric arteries
(120). Patients with ASO are frequently associated
with renovascular hypertension (126), for which
ACE inhibitors should be prescribed very cautious-
ly. It is important to bear in mind that prognosis of
ASO patients whose cases are complicated by isch-
emic heart diseases is very poor (I27), and that
antihypertensive drugs must be selected with
extreme caution.

8. Drug Interactions with Antihypertensive Treatment

Elderly hypertensive patients frequently have other
diseases, and they are likely to receive many drugs
for concomitant diseases from other physicians.
Thus, they tend to encounter various drug interac-
tions with antihypertensive drugs. Decreased func-
tion of multiple organs, particularly renal function,
due to aging may promote accumulation of drugs,
resulting in development of adverse effects, exag-
geration of drug interactions and further deteriora-
tion of organ functions. The drugs prescribed by
other physicians must therefore be confirmed, and
patients must be carefully monitored for possible
drug interactions. The following are some of the
possible drug interactions (Table 8). Central sym-
patholytic drugs and peripheral neuronal blockers
are excluded, because they are rarely prescribed for
elderly hypertensive patients.

1. Adverse Interactions between Antihypertensive
Drugs

The combination of S3-blockers and diltiazem may
cause marked bradycardia, atrioventricular conduc-
tion disturbances or heart failure (128). The combi-
nation of potassium-sparing diuretics and either ACE
inhibitors or angiotensin II antagonists may cause
hyperkalemia, and such combinations are therefore
contraindication for patients with renal insufficiency.
In cases in which the renin-angiotensin system is
activated by diuretics, additional administration of
ACE inhibitors or angiotensin II antagonists may
cause excessive reduction of blood pressure. The
combination of a-blockers and either diuretics or f-

blockers may be likely to cause orthostatic hypo-
tension.

2. Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)
NSAIDs inhibit synthesis of prostaglandins, and
may also inhibit the antihypertensive effects of ACE
inhibitors, diuretics, B-blockers and @-blockers (129).
When combined with triamterene indomethacin
was reported to have induced acute renal failure
(130). In cases with a decreased renal blood flow,
combination of NSAIDs and ACE inhibitors is apt
to induce decreased renal function and hyper-
kalemia. Among NSAIDs, indomethacin and piroxi-
cam have strong adverse effects, and sulindac and
aspirin have mild ones. Ca antagonists are little
affected by NSAIDs.

3. Digitalis

Elevation of blood concentration of digoxin due to
diltiazem seems to be mild (Z37), but its possibility
should be kept in mind when the combination of
the two drugs is made in the elderly. Elevation of
digoxin concentration due to captopril has been re-
ported in cases of severe heart failure (132). ACE
inhibitors are apt to induce renal dysfunction in
cases of heart failure, renal arterial stenosis and
hypovolemia, and they should be used carefully in
combination with digitalis. Combination of digitalis
and potassium-losing diuretics may cause digitalis
intoxication, and combination of digitalis with /-
blockers or diltiazem may cause severe bradycardia.

4. Nitrates .
Nitrates exert vasodilatory effects, and may have
additive vasodilatory action in combination with vari-
ous antihypertensive drugs. In cases complicated
by coronary artery diseases and treated by nitrates,
antihypertensive drugs should be carefully adminis-
tered to avoid excessive fall in blood pressure, since
J-curve phenomenon on coronary artery diseases is
reported (133). Patients should be informed of
possible excessive reduction of blood pressure and
possible occurrence of orthostatic hypotension upon
urgent use of nitrates.

5. Antiarrhythmic Drugs

Combination with [S-blockers and diltiazem may
cause severe bradycardia, arrhythmia and decreased
cardiac function. Combination with potassium-losing
diuretics may cause aggravation of proarrhythmic
responses due to hypokalemia and hypomagne-
semia.

6. H,-blockers

Cimetidine inhibits cytochrome p-450 enzyme in the
liver and may cause an increase in the serum con-
centrations of Ca antagonists and S-blockers (pro-
pranolol, metoprolol, labetalol, etc.) which are
metabolized in the liver (134, 135). Ranitidine has
mild affinity with the enzyme, but it is dose-depen-
dent.

7. Antacids
Antacids inhibit gastrointestinal absorption of ACE
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inhibitors and -blockers (12, 136).

8. Antihyperlipidemic Drugs

Cholestyramine, an anion-exchange resin, inhibits
intestinal absorption of thiazide diuretics (137).
Therefore, diuretics should be administered 1 h
before or 4 h after intake of cholestyramine.

9. Antihyperuricemic Drugs

It has been reported that a case of elderly patient
complicated with heart failure and chronic renal fail-
ure resulted in death due to hypersensitivity (fever,
arthralgia, erythema multiforme, etc.) following
administration of allopurinol combined with capto-
pril (138).

10. Antihyperglycemic Drugs

Combination with ACE inhibitors is reported to in-
duce hypoglycemic attack (139). [B-Blockers may
mask the symptoms consistent with hypoglycemia,
which could be prolonged. Potassium-losing diuret-
ics may increase the requirement doses of oral anti-
hyperglycemic drugs.

11. Potassium

Combination with potassium-sparing diuretics, ACE
inhibitors or angiotensin II antagonists may cause
hyperkalemia, and is contraindicated in cases of re-
nal insufficiency.

12. Drugs for the Common Cold

During treatment with S-blockers, the administra-
tion of drugs for common cold/nasal congestion
(many over-the-counter drugs, Dan Rich®) which
contain phenylpropanolamine or other sympatho-
mimetic drugs may increase blood pressure due to
unopposed @ adrenergic stimulation (72).

13. Antiallergic Drugs

Under the condition of hypokalemia and hypomag-
nesemia, terfenadine and astemizole may induce
QT prolongation and ventricular arrhythmia (140),
and are contraindicated during the administration of
diuretics (141).

14. Theophylline
Its blood concentration rises in combination with
diltiazem (134).

15. Antibiotics and Antifungal Drugs

Rifampicin may induce cytochrome p-450 enzyme,
and inhibit the antihypertensive effects of Ca antag-
onists and f-blockers which are metabolized in the
liver (12). Macrolide antibiotics such as erythromy-
cin, clarithromycin, etc. and antifungal drugs such
as itraconazole may increase the blood concentra-
tion of felodipine and nifedipine due to inhibition of
the enzymes (134, 142). Combination of aminogly-
cosides and loop diuretics increase renal toxicity
and acoustic nerve defects (143).

16. Centrally Acting Drugs
Diltiazem may raise blood concentration of triazo-
lam (144) and midazolam (134) and increase their

sedative actions. Thiazide diuretics may increase the
anti-Parkinsonism effects of amantadine (145). Dil-
tiazem may raise the blood concentration of car-
bamazepine, resulting in developing neurotoxicity.
ACE inhibitors and diuretics may raise the blood
concentration of lithium, an anti-manic drug. Phe-
nobarbital may decrease the blood concentration of
felodipine.

17. Cyclosporine

Diltiazem and nicardipine increase the blood con-
centration of cyclosporine (134). However, felodi-
pine and nifedipine do not demonstrate such an
effect. It has been reported that the combination of
cyclosporine and enalapril led to the development
of renal failure (146).

18. Grapefruit Juice

A bitter constituent in grapefruit juice inhibits
metabolism of Ca antagonists such as felodipine,
nifedipine, nitrendipine, etc., and thus increases
antihypertensive effects (147).

19. Cyldenafil (Viagra®)

Cyldenafil is contraindicated for patients with isch-
emic heart diseases, and particularly for those taking
nitrates; patients receiving multiple antihypertensive
drugs may develop excessive reduction of blood
pressure due to peripheral vasodilatation (148). The
combination of cyldenafil and nipradilol (Hypadil®),
an antihypertensive drug having NO radicals, is
contraindicated.

9. Considerations on QOL

1. Characteristics of QOL in the Elderly

QOL has been drawing much attention in various
fields of medical practice. Hypertension is associ-
ated with few subjective symptoms. For the man-
agement of hypertension (149), QOL has been
understood in a broad sense to include not only
physical, psychological and social factors, but also
patients’ moods, including those related to the will
to live, and to the satisfaction and comfort derived
from life (150). Elderly patients have much more
complex QOL problems compared with young or
middle-aged patients, because of their specific social
and psychological conditions under which they live,
as well as their multiple organ disorders aside from
hypertension. Before any antihypertensive treat-
ment is started, the following problems should be
considered with respect to QOL of elderly hyper-
tensive patients: 1) depressive tendencies, 2) com-
plication by dementia; and 3) other diseases.
Psychological state of the elderly is well character-
ized by loss of will to live. Physical and mental
activities invariably decrease with aging, and a loss
or weakening of the social and economic states of
the elderly patients cannot be overlooked as impor-
tant factors contributing to depression. Dementia is
as important a problem as depression, and cognitive
function in the elderly should be evaluated sepa-
rately from QOL. Finally, elderly patients frequently
suffer from chronic diseases, which definitely in-



fluence QOL, particularly in the case of diseases
that significantly limit the activities of daily living
(ADL).

2. Assessment of QOL in the Elderly

Assessment tools for QOL of elderly patients
should be able to evaluate not only direct influences
by physical diseases, but also various specific prob-
lems pertinent to this age group. A simpler and
easily understandable questionnaire (151) is avail-
able, which adopt the concept of “Five dimensions
for QOL assessment” developed by Levine and
Croog (150). The questionnaire is also designed to
evaluate general symptoms, willingness to work,
physical symptoms, the quality of sleep, affection,
sexual activity, satisfaction of living, self-regulation,
daily activity, etc. A more detailed questionnaire
for QOL assessment of elderly hypertensives (152)
has been developed in Japan, which includes, as its
main components, such items subjective and social
indicators as 1) subjective inconvenience in daily
life due to illness, 2) satisfaction for living, 3) emo-
tional stability, 4) vitality for living, and 5) self-sup-
port for living, all of which are important param-
eters of QOL in the elderly.

3. Selection of Antihypertensive Drugs, Based on
QOL

Important factors which may affect the QOL of
elderly patients include the worsening of subjective
symptoms or laboratory abnormalities due to
adverse effects of drugs as well as numbers of
adverse effects specific to individual antihyperten-
sive drugs. ACE inhibitors, long-acting Ca antagon-
ists, small doses of dluretlcs and some [-blockers
are reported to have a little or no adverse effect on
QOL of the elderly hypertensive patients (151,
153). In the HOT study in which elderly patients
were treated with a long-acting Ca antagonist, felo-
dipine, it was reported that the QOL was improved
in direct proportion to the antihypertensive effects
of the drug (154). Therefore, in order to maintain
or improve QOL of elderly hypertensive patients,
adequate drugs should be selected from these anti-
hypertensive drugs individually for each patient,
considering the presence of any complication. In
general, ACE inhibitors, long-acting Ca antagonists
are the drugs of choice for the treatment of hyper-
tension in the elderly with regard to QOL.
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