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CARDIOLOGY IN GENERAL PRACTICE

Angiotensin Il receptor blockers:
a new lease of LIFE?

Professor Mike Kirby and Dr Rubin Minhas review recent studies in hypertension and the role of angiotensin I
receptor blockers in the primary care management of hypertension and prevention of stroke.

Abstract

ypertension is a significant risk
H factor for both coronary artery

disease and cerebrovascular dis-
ease. Isolated systolic hypertension
and left ventricular hypertrophy are
well-recognised risk factors for cardio-
vascular mortality. The management
of hypertension in elderly patients,
patients with isolated systolic hyper-
tension or left ventricular hypertrophy
is discussed in the context of recent
British Hypertension Society guide-
lines, recent trial evidence and an
appraisal of the LIFE study results.
Compelling indications for the use of
angiotensin Il receptor blockers in the
management of hypertension are
examined and the need for combina-
tion therapy in achieving satisfactory
blood pressure control is established
through examination of the trial evi
dence.

Key words: hypertension( stieKe,
angiotensin Il receptor Blodkers,
losartan, LIFE, left ventricular hypertro-
phy, isolated systolic hypertension,
combination therapy.
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Introduction

Hypertension is one of the most preva-
lent and commonly managed condi-
tions in primary care. Recent data
indicate that the prevalence of hyper-
tension may be as high as 40% for men
and 39% in women' in the general
population. Primary prevention of car-
diovascular disease, and cerebrovascu-
lar disease in particular, have not been
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fully addressed in practice partly
because of implicit recognition that the
associated resource implications, work-
load and costs attached to primary pre-
vention are considerable.

Against this background, approxi-
mately 110,000 people every year in
England and Wales have their fust
stroke. Some 30,000 go on to hate_jur-
ther strokes. Stroke is the thirg.Jmost
common cause of death inMhé& UK bu#
is ranked as the number ‘afie*cause of
severe disability. Certains popuiation
groups appear todoe at/ higheg.riskvof

¢ Until recently-there wag
liteie trial evidence that
any particuiar therapeutic
ciass oi"drug might have a
differeritial positive effect
cirsiroke incidence in the
hypertensive population J

stroke than others. Afro-Caribbean and
Sodtir Asian men, for example, have a
Qrevalence of stroke between 40-70%
nigher than that of the general popula-
tion after adjusting for age. The elderly
are a well recognised risk group and
there is also a social class gradient
which indicates that people in socio-
economic group V (unskilled manual
workers) have a 60% higher chance of
having a stroke than those in socio-eco-
nomic group | (professionals). The mor-
tality rates from stroke are 50% higher
in socio-economic group V than in
socio-economic group |.?

In recognition of this significant
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morbidity and mortality, the National
Service Framework for Older People?
has recognised the prevention and
treatment of stroke as a priority for all
those involved in the planning and
delivery of services affecting older peo-
ple. Hypertension and its adequate
management are highlighted as specif-
ic areas that require attention.

The secandary prevention of coro-
nary heatt )disease (CHD) is well
ingrained inthe clinical psyche but pre-
vefitiodhand management of stroke has
received less widespread recognition.
fhdt hypertension is a major risk factor
for stroke is well established and it is
thought that lowering diastolic blood
pressure by 5-6 mmHg and systolic
blood pressure by 10-12 mmHg for
three years could reduce the annual
stroke risk from 7% to 4.8%. In practi-
cal terms, approximately 45 people
would require treatment at this level to
prevent one stroke.’?

Hypertension is a risk factor for both
ischaemic and haemorrhagic stroke. Its
presence in an individual signifies an
approximate doubling of risk. The
Framingham study indicated that sys-
tolic hypertension was a better predic-
tor of risk in individuals over the age of
45 and characterisation of the benefits
of treating isolated systolic hyperten-
sion (ISH)* have since led to recognition
that both diastolic and systolic hyper-
tension should be regarded as impor-
tant targets for treatment.

Epidemiological studies suggest that
isolated systolic hypertension may be a
distinct hypertension subgroup where
ISH may reflect an increased rigidity of
the major arteries over the peripheral
circulation.® Data from statistical analy-
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ses suggest that systolic hypertension
may be a more potent contributor to
cardiovascular mortality than diastolic
hypertension® and a better predictor of
stroke.” The prevalence of ISH is esti-
mated at around 15% in men and
women over the age of 60.* The age-
adjusted prevalence of ISH is higher in
men than women by up to 100% and
higher in Afro-Caribbeans by up to
30%.°

Recent trials in hypertension
Until recently there was little trial evi-
dence that any particular therapeutic
class of drug might have a differential
positive effect on stroke incidence in
the hypertensive population. The STOP-
2 (Swedish Trial in Old Patients with
Hypertension-2)®  study compared
newer antihypertensive drugs (angio-
tensin-converting  enzyme  [ACE]
inhibitors and calcium channel antago-
nists) against older drugs, i.e. diuretics
and beta blockers, among 6,614
patients who were aged between 70 to
84 years. The results demonstrated no
significant difference in the prevention
of cardiovascular mortality or major
events between the three groups. CAPP
(Captopril Prevention Project)® ané
NORDIL (Nordic Diltiazem Study)™ cc
pared beta blocker and didretics
against ACE inhibitors and/ caieidm
channel antagonists, respectively/ and
found no significant reduction in the
primary end point of myocardial infarc-
tion (MI), stroke or cardiovascular
death. Table 1 compares the results
from these three studies.

HOPE (Heart Outcomes PreventioQ
Evaluation Study)" provided an initial
indication that ramipril, an ACE
inhibitor, might offer additional bene-
fits with respect to stroke prevention
over and above its effect on blood pres-
sure lowering — a benefit that was
reported in both hypertensive and non-
hypertensive patients. Analysis of a
small sub-study examining ambulatory
blood pressure has led some clinicians
to suggest that larger blood pressure
differences in those patients taking
ramipril might account for the findings
in this study.” ALLHAT (Antihyperten-
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Table 1. Results in recent studies in hypertension

CAPP

n=10,985

ACEI
vs.

Comparative drugs

BB/diuretics

Number of primary end points 736
(CV death, stroke, Ml)
Differences between drugs None

NORDIL STOP-2
n=10,881 n=6,614
CCB ACEI/CCB
vs. vs.

BB/diuretics BB/diuretics

845 1,481

None None

Key: CAPP = Captopril Prevention Project; NORDIL = Nordil Diltiazem Study; STOP-2 = Swedish Trial in Old
Patients with Hypertension-2; ACEI = angiotensin-converting enzyme inhibitors; CCB = calcium channel
blockers; BB = beta blockers; CV = cardiovascular; Ml = myocardial infarction

sive and Lipid-Lowering treatment(to
prevent Heart Attack Trial)"* congpared
diuretics, ACE inhibitors, alpha lackers
and calcium channel antagorists. The
results indicated that diJreticd wereas
effective as the neweyand\riore expen-
sive treatments. Another observation
from ALLHAT was, thét lisinoprintreat-
ment without\a-diuretic was\less effees
tive in prefenting strokk.

Another “study” SCOPE'" (Study™~on
Coghitian  and_\Prognosis Nn “the
Eidarly)/* wak uhdertaken\in 4,964
platients aged 70=89 yzars.\Patients had
avsystolic bipdd pressure) of 160-179
mmkEg and/or a diastolic blood pressure
of, 90-99 mmHg and a Mini Mental
St4te- Examinationn (MMSE) test score
greater Aitans24. This study looked at
the ,angiotensin |l receptor blocker
(ARE) cendesartan. Patients were ran-
qediy assigned to receive this or place-
%0, ‘'with open-label active, antihyper-
tensive therapy added as needed. As a
consequence, active antihypertensive
therapy was extensively used in the
control group (84% of patients).

The conclusions from the study were
that there was slightly more effective
blood pressure reduction in those receiv-
ing candesartan compared with the con-
trol therapy and this was associated with
a statistically significant reduction in
non-fatal stroke of 27.8% (95% Cl, 1.3
to 47.2, p=0.04) but a non-significant
reduction in all stroke by 23.6% (95%
Cl, -0.7 to 42.1, p=0.056). There were
no significant differences in Ml and car-
diovascular mortality. Cognitive function
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was similar in both treatment groups in
the presence of substantial blood pres-
sure reductions.

Thegan€aning of LIFE?

The, NEE (Losartan Intervention For
Epapoint reduction in hypertension)
study'™ was a multi-centre, double-
pblind, randomised, prospective, active
controlled, parallel group study
designed to compare the effects of
another ARB, losartan, against the
effects of the beta blocker, atenolol, on
the reduction of cardiovascular morbid-
ity and mortality (stroke, Ml and death)
in 9,193 patients. The patients enrolled
in this study had blood pressures
between 160-200/95-115 mmHg and
all patients had documented electrocar-
diogram evidence of left ventricular
hypertrophy (LVH). Nearly one third of
patients had been untreated for their
hypertension for six months prior to the
study.

LVH is an independent risk factor for
cardiovascular disease and it substan-
tially increases the risk of stroke, M,
heart failure and sudden death.’ In one
study one third of men and one fifth of
women did not survive beyond five
years of appearance of LVH on an
ECG."” The patients in LIFE were there-
fore a very high-risk group. The major
hypothesis examined in the LIFE study
was that losartan would reduce the
incidence of cardiovascular morbidity
and mortality to a greater extent than
atenolol.

Patients in LIFE were followed up for
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Figure 1. Reduction in fatal and non-fatal stroke in the LIFE study
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Key: LIFE = Losartan Intervention For Endpoint reduction in hypertension
Adapted from Dahlof B et al.™

over four years (mean 4.8 years) and a
broadly similar 30/16 mmHg blood
pressure reduction was observed in
both of the treatment groups. In addi-
tion to the study drugs, hydrochlorc=
thiazide was used as an add-on drugys
both treatment arms. The coniposite
end point of cardiovascular (norbidity
and mortality was reduced by”13%
(p=0.021), while the incidence\ af
stroke was reduced by a larger and
more statistically robust 24.9%
(p=0.001) (see figure 1). A 25% reduc=
tion in the onset of diabetes way
observed while no significant differenca
in the incidence of MI was observed
between the atenolol and losartan
arms of the study. The finding that
losartan appeared equivalent to
atenolol in its effect on the incidence of
MI is surprising as beta blockers are
known to have a beneficial effect on
reducing mortality following M.

The LIFE study replicated the real
world observation that few patients will
reach satisfactory levels of blood pressure
control with monotherapy. Only around
10% of patients in each of the treatment
groups achieved this, with the others
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requiring/the ‘addition, of>hydroehlerdth-
iazide Aviich was.tiereiore also Validated
irnthisstudy). \A significart-réduction in
the.rate .af\drug disgdntiruations was
seéen in\ pafients staking’ losartan as
opposeaNto aterolon, demonstrating the
saperior tolerakility of ARBs.

Careful interpretation of the study
fesults requires’ a critical assessment of
any jfactord that mitigate the benefits
obsexved. Blood pressure measure-
mENTs revealed a small disparity, partic-
Wlarly with respect to systolic pressure in
favour of losartan (mean systolic blood
pressure for losartan and atenolol dur-
ing year four was 144.1 mmHg and
145.4 mmHg, respectively). It is thought
that the beneficial effects of beta block-
ers on cardiovascular mortality are part-
ly mediated through a reduction in fatal
arrhythmias and the observed heart rate
amongst patients taking atenolol in LIFE
has been criticised as suboptimal.'
Favourable differences with respect to
baseline  characteristics such as
Framingham risk scores, smoking preva-
lence, diabetic control and isolated sys-
tolic hypertension have also been
invoked in accounting for the benefit
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observed with losartan.” The shorter
half-life of atenolol and resultant possi-
bility of greater swings in ambulatory
blood pressure have also been
advanced as possible explanations.? It
has been widely suggested that the dif-
ferential effect on new onset diabetes
could be attributed to a negative effect
of atenolol rather than a favourable
effect of losartan. This interpretation of
the evidence is reflected in the most
recent recommendations from the
BHS.®

The LIFE study investigators should
be commended on adopting an active
comparator as a benchmark rather
than placebo. Furthermore, few studies
are ever immune from this kind of criti-
cism mainly because near perfect
watchirigaf patient characteristics and
drugleffects between different treat-
menrt avms is very difficult to achieve.

in favour of the study hypothesis is
the observation that in LIFE, left ventric-
ular mass regressed more with losartan
than with atenolol. There is also a pos-
sibility that differential effects of
atenolol and losartan on central pres-

“The incidence of stroke
was reduced by a
statistically robust 24.9%

in the LIFE study’

sure, theoretically thought to reflect
cardiovascular risk more accurately than
peripheral blood pressure, may account
for the benefit seen with losartan. It has
previously been shown that treatment
with losartan provided greater reduc-
tion in small arterial wall thickness than
did atenolol for equal peripheral blood
pressure control.?

Subgroup analysis of the predefined
ISH (> 160 / < 90 mmHg) subgroup
demonstrated even greater reductions
in stroke incidence. In the 1,326
patients in LIFE diagnosed with ISH (660
randomised to losartan and 666 to
atenolol), there was a relative risk
reduction of 46% (p=0.011) for cardio-
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vascular mortality, 41% (p=0.020) for
stroke, and 28% (p=0.048) for total
mortality in those on losartan com-
pared to those on atenolol.

BHS guidelines: compelling
indications

Many of the national and international
guidelines recommend that drug thera-
py should be initiated with a diuretic or
beta blocker, assuming these drugs are
not contraindicated or if there are com-
pelling reasons for the use of other
agents. The rationale for this recom-
mendation is that in almost all of the
long-term morbidity and mortality trials
hitherto, these were the two principal
drug groups used. The most recent
guidelines from the US, the World
Health Organisation and the British
Hypertension Society (BHS), while
acknowledging that most trial data
relate to diuretics, the least expensive
agents available, have all moved
towards the approach of tailoring treat-
ment to the individual profile of the
patient. The most recent BHS guide-
lines®? acknowledge that the degree of
blood-pressure lowering is the key con-
sideration. But they also introduce the
concept of ‘compelling reasons’ for ini-
tiating particular classes of drugs irispe-
cific scenarios. The rationale (for\this
approach is based on both fherapeutic
and mechanistic considerations.

Therapeutic considerations

@ The prognosis of patients with
hypertension is greatly influenced
by the presence of other risk factarss
which commonly co-exist Wit
hypertension, and by target organ
damage.

e Different drug groups exert differen-
tial effects on the frequently co-exis-
tent risk factors and target organ
damage.

@ Trial-based evidence has expanded
recently and newer agents have
been shown to be at least as effec-
tive as diuretics or beta blockers in
certain types of patients.

Whatever the theory, the place for

ARBs in therapy can only be ascertained

through large randomised controlled
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Figure 2. AB/CD algorithm

Younger (e.g. < 55 years)

Older (e.g. = 55 years)

and non-black or black
| A (or B*) | | CorD |

| Step 1 |

A (or B*) + CorD

| A (or B*)

++| D |

.

Step 4
Resistant

| Add: either 2!zia blocker or spironolactone or other diuretic

hypertension

C = calcium channel blockei

A = ACE inhibitor or angigtensin receptar tlocker B = beté blocker

D =diuretic (thiazide or thiazide-like)

Key: * Combination the€rapyyirivolving Btant\D niay inducesmore, new onset diabetes compared with other

combination therapies

Adapted from WillianisB et al 2

trials,‘@ssessing théinefficacya tetms of
cinically important outcomes ‘such as
cardiovaseular-rnorbicitysand mortality.
Evider(ce 1§ aiso slewly atcumulating for
the. Use=of ARBs, invthe treatment of
hyoejtension, diabetic nephropathy
and heart failtire

Meel\qnistic considerations
It is most unlikely that hypertension is
tite. result of a single pathological
process. While the cellular and molecu-
lar mechanisms that underlie the path-
ogenic process have not been
identified, it appears from the available
evidence that a multiplicity of environ-
mental and genetic factors may
contribute to blood pressure elevation
in the population at large. Similarly, it
seems unlikely that a single preferred
drug will cover the broad spectrum of
people with hypertension, anymore
than one antibiotic can be used for all
types of infections.

The following factors may affect the
initial choice of therapy:
o lifestyle
® age

sex
race

lipids

diabetes

coronary heart disease

left ventricular failure

co-existing disease (asthma, gout,
BPH or intermittent claudication).
Looking to the future, it seems rea-
sonable that the use of low doses of
two currently available agents in combi-
nation may become a preferred first-
line therapeutic approach following
satisfactory clinical trial evaluation. This
approach has the potential advantage
of producing at least additive and, in
certain cases, synergistic effects on
blood pressure lowering. At the same
time, because of the low doses used, it
also results in fewer side effects, lead-
ing to increased tolerability and concor-
dance and hence greater efficacy. It is
known that 50% of hypertensive
patients require more than one drug for
the control of blood pressure. One third
require more than two drugs.?® In the
LIFE study, the number of patients in
both arms who required additional

THE BRITISH JOURNAL OF CARDIOLOGY
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% Key messages

Hypertension is a prevalent and modifiable risk factor for stroke

Patients with left ventricular hypertrophy (LVH) represent a particularly high-

risk group

® Angiotensin Il receptor blockers (ARBs) are well tolerated

® ARBs have been shown to have a beneficial effect on stroke incidence in
patients with LVH when compared against atenolol

drugs for blood pressure control was
identical: only 11% in the losartan arm
and 12% in the atenolol arm were on a
single drug. As the patients in this study
had long-standing hypertension and as
all had to have LVH in order to enter the
trial, the need for more drugs might be
anticipated.

The AB/CD guidelines® published by
the BHS suggest combinations where A
stands for ACE inhibitor or ARB, B for
beta blocker, C for calcium channel
blocker, D for diuretic. Where hyperten-
sion is resistant, an alpha blocker,
spironolactone or other diuretic may be
added (see figure 2).

Screening for hypertension is rec-
ommended at least once every five
years in apparently normotensivy
patients although the increasing grevas
lence of systolic hypertensionsresuires
more rigorous surveillance in the elder-
ly. The BHS Guidelines®? recommerfd
that in the elderly, treatment of con:
firmed systolic blood pressure when
greater than 160 mmHg should be
implemented irrespective of diastolic
blood pressure. The guidelines recom-
mend that in patients with ISH, calcium
channel blockers or thiazide/thiazide-
like diuretics should be viewed as pref-
erential therapy. The AB/CD recommen-
dations from the BHS suggest calcium
channel blockers or diuretics as initial
therapy in the elderly or in Afro-
Caribbeans, which can then be com-
bined with ACE inhibitors, ARBs or beta
blockers if further add-on therapy is
required. It should be noted that the
LIFE study did not demonstrate the
superior efficacy of losartan in Afro-
Caribbeans.
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Drug formularies in Primary Care
Trusts (PCTs) have tended to reflect
both official guidelines and local con-
sensus. In practice ARBs have often
been recommended as ‘ACE alteina-
tives’ when patients experience \trou-
blesome side effects ffarn  ACE
inhibitors. The LIFE studgeresuits have
led to an increased recoynition of\the
role of ARBs withim hyoertension ‘thah-
agement. Evidertee<of the beriefits of
ARBs, their sunarior tolerability and
potential &ffects on stroke incidehce
have established a. torapelling 4ndica=
tionfoigheir use in preferenc&tn other
clafsesyof thérapy™in patients with
hypertensien ang’LVH In\orithary care
there will by reasonahly sinall numbers
of patients.in thisategory — in the ALL-
HAT syudy, for example, 16% of
Ratiants had BCG&-detected LVH.?

The targeting of hypertensives is an
importaat fomponent of an overall
appkoach to risk factor reduction. As
rhoke strokes are observed in patients
with a systolic blood pressure of less
than 160 mmHg (rather than above
this figure), some commentators have
pointed out that if a small reduction in
blood pressure is achieved across the
population, this will prevent more
strokes than will be achieved by tar-
geting those most at risk. Most clini-
cians, however, manage their patients
as individuals and most patients would
prefer to be treated as individuals.
Thus, in reality, both approaches are
necessary.

The emphasis on targeting hyper-
tension should not detract from the
importance of tackling other major risk
factors for stroke. Examples of these
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include cholesterol, smoking, alcohol
intake, ischaemic heart disease, atrial
fibrillation, previous transient ischaemic
attack, diabetes and various medica-
tions. In clinical practice an assessment
of the entire risk profile is required, par-
ticularly as risks interact in a synergistic
fashion to contribute to the probability
and the too often seen reality of a cere-
brovascular event.
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