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Managing hypertension as
a cardiovascular risk factor

The primary focus in pharmacological management of
hypertension should be on finding a drug regimen that
effectively lowers blood pressure and therefore reduces

cardiovascular risk.
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All antihypertensives reduce blood pressure

— but favourable effects on comorbidity and adverse effects can guide selection

All five major antihypertensive classes (low-dose thiazide
diuretics, beta blockers, angiotensin-converting enzyme
[ACE] inhibitors, angiotensin ll-receptor antagonists,
and calcium-channel blockers) reduce blood pressure
to a similar extent, and this is their key contribution to
preventing cardiovascular events.' Consider favourable
effects on patient comorbidity and adverse effects when
choosing drug therapy (see page 2).

While new Australian guidelines are expected soon
(Heart Foundation guidelines are expected in late 2007),
the general principles for treating hypertension are
unlikely to change:

e Assess and treat according to overall cardiovascular
risk and modify risk factors, initiating drug therapy
when lifestyle changes do not reduce blood
pressure to acceptable limits (see Figure 1, overleaf).

e Pursue blood pressure targets (see Table 1)
— decreasing blood pressure decreases risk.

e Choose initial therapy according to comorbidity
and acceptable adverse effects (see Table 2, overleaf).

Consider poor adherence as a possible cause of treatment
failure. Assess adherence routinely to identify patients
who warrant intensive efforts to improve adherence.
Strategies to improve adherence will be discussed in
NPS Prescribing Practice Review 38 (published July 2007).

Table 1: Clinic treatment goals (mmHg)’

Adults = 65 years (unless there is diabetes

and/or renal insufficiency and/or < 140/90
proteinuria = 0.25 g/day)
e Adults < 65 years and/or < 130/85

e Adults with diabetes and/or

e Adults with renal insufficiency and/or
4

o Adults with proteinuria 0.25-1.0 g/day | < 130/80)

(or

Adults with proteinuria > 1 g/day

(in people with and without diabetes) < 125/75

Case study 48 — now available online

(see inside for details)

= 9
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Figure 1: Treatment of hypertension®

SBP > 140 mmHg
or DBP > 90 mmHg
on several occasions

Start lifestyle changes
Assess 5-year absolute
cardiovascular risk

Y

Mild risk (<10%)

High risk (>15%)
or associated clinical conditions
or target organ disease
or Aboriginal, Torres Strait
or Pacific Islanders, Maoris

Moderate risk (10-15%)

Maintain lifestyle changes
for 6-12 months
Consider drug treatment if

BP remains > 150/95 mmHg

Maintain lifestyle changes
for 3—6 months
Consider drug treatment if
BP remains > 140/90 mmHg

Maintain lifestyle changes
Offer drug treatment

Table 2: Coexisting conditions and antihypertensive choice®

Coexisting condition Drugs with favourable effect

Angina

Beta blockers (except oxprenolol, pindolol), calcium-channel blockers

Heart failure

ACE inhibitors, beta blockers (carvedilol, controlled-release metoprolol, bisoprolol*),
thiazide diuretics, angiotensin Il-receptor antagonists

Post myocardial infarction

Beta blockers (except oxprenolol, pindolol), ACE inhibitors (left ventricular dysfunction)

Secondary stroke prevention

Low-dose thiazides or thiazide-like diuretics + ACE inhibitors

Tachyarrhythmias

Beta blockers

Diabetes with microalbuminuria

ACE inhibitors, angiotensin Il-receptor antagonists

Non-diabetic nephropathy

Asthma, chronic obstructive
pulmonary disease

ACE inhibitors

Coexisting condition Drugs with unfavourable effect

Beta blockers®

Bradycardia, second- or third-
degree atrioventricular block

Beta blockers, verapamil, diltiazem

Heart failure

Selective alpha-blockers, verapamil*, diltiazem (other calcium-channel blockers with caution$)

Gout

Diuretics

Renovascular disease

ACE inhibitors, angiotensin ll-receptor antagonists

Severe peripheral vascular disease

Beta blockers

Pregnancy

ACE inhibitors, angiotensin ll-receptor antagonists

*

mild-to-moderate reactive airways diseases

may have unfavourable effect in uncontrolled heart failure
T cardioselective beta blockers (e.g. atenolol, metoprolol) may be used cautiously in

§ calcium-channel blockers are associated with an increased risk of heart failure
compared with other agents and with placebo’
Reproduced, with modification, from the Australian Medicines Handbook, 2006

* verapamil may be used in hypertrophic cardiomyopathy




Many prescribers cite ‘renoprotection’ as their rationale
for choosing ACE inhibitors first line for most patients.
While this approach is justified in patients with diabetes-
related kidney disease, the evidence is less clear for people
without diabetes-related renal impairment or who do not
yet have diabetes.

In diabetic nephropathy ACE inhibitors are
recommended to slow the progression of renal disease.>®

In people with diabetes and microalbuminuria
drugs that act on the renin—angiotensin system (ACE
inhibitors and angiotensin Il-receptor antagonists)
delay the progression of renal disease.’

In people with diabetes without microalbuminuria:

e There is some evidence that ACE inhibitors reduce the
risk of developing new microalbuminuria (compared
with placebo or calcium-channel blockers), but there
was no reduction in mortality.®

e Low-dose thiazides have substantive evidence
for reducing cardiovascular events in people with
diabetes®'; they are recommended for people with
diabetes on this basis.* Thiazide diuretics were not
associated with worse renal outcomes in people
with hypertension, diabetes and reduced glomerular
filtration rate (GFR) in the ALLHAT* study; unfortunately
baseline microalbuminuria and proteinuria were not
measured', nor are these data available elsewhere.’

While fixed-dose combination preparations may be cost-
saving for patients and may aid adherence, dosing can
be problematic.

e Check the components and doses of combination
preparations and the implications for dose adjustments.
Some combinations are only available at higher doses
than would normally be prescribed. For example, there
is no candesartan 8 mg strength available in the
combination with hydrochlorothiazide. Avoid
preparations that increase the dose of either
component if this has not been proven necessary.

Monotherapy will be inadequate for many people with
diabetes. The UKPDST study showed that tight blood
pressure control in people with diabetes significantly
reduced the incidence of microalbuminuria', but around
one-third of patients required three or more
antihypertensives to achieve this.

In people without diabetes no class has been proven
superior. Thiazide diuretics slightly increase the risk of
new-onset diabetes compared with other antihypertensives
(at most, by 3.5% over 5 years compared with an ACE
inhibitor®); there is some evidence that this is particularly
so when used in combination with a beta blocker.”> While
it may be prudent to avoid thiazides in people who are
at risk of type Il diabetes'*", for most people the benefits
from BP-lowering and cardiovascular protection probably
outweigh any adverse metabolic effects (these are less
likely at the low doses of thiazides currently recommended
for treatment*®). There is debate about whether thiazide-
induced glucose increases have the same adverse outcomes
as diabetes in other circumstances. In both the ALLHAT
study and a 14-year follow-up of the SHEP* study (in
isolated systolic hypertension), people who developed
new diabetes while on diuretic therapy did not have
worse cardiovascular outcomes.®'s"”

* Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial
t United Kingdom Prospective Diabetes Study
+ Systolic Hypertension in the Elderly Program

e Avoid starting with fixed-dose combinations — titration
is difficult, and the source of adverse events may be
difficult to identify. Trial the second agent as a separate
drug before prescribing a combination preparation.

e Using fixed-dose combination preparations for initiation is
outside PBS restrictions, which require inadequate control
with one antihypertensive before a second is added.



Which combination and when?

Fewer than 50% of patients achieve satisfactory blood
pressure with a single antihypertensive®, and many will
need combination therapy. In particular, people with
diabetes often need more two (or more) drugs to
reach target blood pressure.

The common benefit of all combination therapy

is a greater reduction in blood pressure than with
monotherapy.' Start with a single antihypertensive
chosen according to favourable effects on the
patient’s comorbidity or risk profile.

When adding a second antihypertensive, choose
the drug and dose being added using a similar
rationale. Use low — that is, the usual recommended
doses — of two drugs from different classes in
preference to maximum doses of a single agent.

A regimen with minimal adverse effects should aid
compliance.? A thiazide will be an appropriate choice
in combination with most other antihypertensives.

Useful combinations include:

e ACE inhibitor with calcium-channel blocker
(in diabetes or lipid abnormalities)

e beta blocker with dihydropyridine* calcium-
channel blocker (coronary heart disease)?

e beta blocker with ACE inhibitor
(heart failure or post myocardial infarction)

e thiazide with beta blocker (mortality and
cardiovascular benefits; but may impair glucose
tolerance [see, ‘Antihypertensives in diabetes'])?

e thiazide with ACE inhibitor (or angiotensin
ll-receptor antagonist) (heart failure or secondary

stroke prevention).” Note: risk of renal failure
if an NSAID is added to this combination (‘triple
whammy’).?

Combinations to avoid or use with caution include:

e beta blocker with verapamil or diltiazem
(non-dihydropyridine calcium-channel blockers)

e ACE inhibitor or angiotensin Il-receptor antagonist
with potassium-sparing diuretic (increases risk of
hyperkalaemia)®

e ACE inhibitor with angiotensin Il-receptor antagonist;
may adversely affect renal function — reserve for use
in diabetic nephropathy or diabetes with proteinuria.

Some data show that using two antihypertensives
doubles blood pressure-lowering effects (about
10-20 mmHg) — but does not double adverse effects,
compared with single drug therapy (increased from
5.2% to 7.5%)."® There is little evidence to guide
combinations of three or more antihypertensives,
but combining drugs from different classes is preferred
(for example, ACE inhibitor, calcium-channel blocker
and thiazide diuretic).

Note: consider secondary causes of hypertension

in treatment failure. For example, use of drugs with
prohypertensive effects, such as some antidepressants
(e.g. venlafaxine, reboxetine), NSAIDs, sibutramine,
steroids, amphetamines.?

* dihydropyridine calcium-channel blockers are
amlodipine, felodipine, lercanidipine, nifedipine

t includes thiazide-like diuretics

Reserve ACE inhibitor-angiotensin ll-receptor antagonist
combination for proteinuria in people with diabetes

For most patients, the combination of an ACE
inhibitor and an angiotensin ll-receptor antagonist
achieves little additional benefit in blood pressure
lowering (about 4/3 mmHg, systolic/diastolic, overall
compared with either drug alone), with the possibility
of additive adverse effects.? There is some evidence that
the combination causes clinically significant reductions
in proteinuria in people with chronic renal disease and
diabetes, and independent of blood pressure-lowering
effects.?! Theoretically, the combination could potentiate
inhibition of angiotensin Il, which is thought to occur
less effectively with ACE inhibitors in the long term.

However, additional BP reduction in studies of
combination therapy may have reflected differences
in pharmacokinetics rather than a synergistic effect.

In the studies, most ACE inhibitors were shorter-acting
but given once daily, so the combined effect may have
been no greater than would have occurred with an

additional ACE inhibitor dose. Additive effects were
not seen in trials using longer-acting ACE inhibitors
(trandolapril) or higher doses of ACE inhibitors.?'

The combination may adversely affect renal function
and cause hyperkalaemia.?"?> An increased risk has
not been seen in studies to date, but these have
been small (fewer than 500 people), short term and
offer less certainty regarding safety.?’ Seek specialist
advice before prescribing, and closely monitor renal
function and electrolytes in people using this
combination.




Role of beta blockers in hypertension

The role of beta blockers in treating hypertension

was challenged recently after combined analyses

(meta-analyses) suggested that they provide less

protection from stroke than other antihypertensive
drug classes.

Overall, when used as monotherapy or as the
dominant drug in a regimen, beta blockers (particularly
atenolol) may reduce the risk of stroke less than
other antihypertensives as a group??*; this may

be particularly so for older patients and those with
overt cardiovascular risk factors. However, if patients
currently prescribed beta blockers have satisfactory
blood pressure control and/or are prescribed beta
blockers because of a favourable effect on comorbidity
(e.g. heart failure, previous MI), there is no need to
change treatment.”

Beta blockers reduced the risk of stroke compared
with placebo??, but had a higher risk of stroke than
other antihypertensives combined.?*#¢?® Beta blockers
did not reduce the risk of mortality or myocardial

infarction compared with placebo, but were not
different for these outcomes compared with other
antihypertensives.?

Questions remain. None of the combined analyses
accounted for differences in actual blood pressure
achieved — yet blood pressure directly affects stroke
risk and explains much of the difference in event rates
in antihypertensive drug trials."'® Similarly, differences
in cardiovascular risk in the individual trials were not
accounted for.

Two trials in high-risk populations carried particular
weight in the meta-analyses — the LIFE* study (in
which all patients had left ventricular hypertrophy)
and the ASCOT' study. In ASCOT, patients had 3 or
more risk factors, including diabetes (22%), previous
stroke (11%), and microalbuminuria/proteinuria
(62%), which may have made a beta blocker—based
regimen inappropriate for many patients.?”

* Losartan Intervention For Endpoint reduction

t Anglo-Scandinavian Cardiovascular Outcomes Trial

Older antihypertensives — not all the same

though this was shown with beta blockers alone.?

Although thiazides and beta blockers are often described together as ‘older antihypertensives’, low-dose
thiazides are not affected by the doubts raised about beta blockers.™ Thiazides reduce the risk of cardiovascular
morbidity and mortality, including stroke, and have yet to be proven inferior to calcium-channel blockers, ACE
inhibitors or angiotensin ll-receptor antagonists for these outcomes."? Although data were limited, trials of mixed
thiazide—beta blocker regimens did not show an increased risk of stroke relative to other antihypertensives,




Expert reviewer
Dr Mark Nelson

Discipline of General Practice
University of Tasmania

Reviewers

Dr James Best, General Practitioner

A/Prof Nick Buckley, Clinical Pharmacologist,
The Canberra Hospital

Ms Jan Donovan, Consumer

Dr John Dowden, Editor, Australian Prescriber
Ms Debbie Norton, Pharmacist

Ms Susan Parker, Head of Medical Affairs,
Pfizer Australia

Ms Simone Rossi, Editor, Australian
Medicines Handbook

Any correspondence regarding content should
be directed to NPS. Declarations of conflicts of
interest have been sought from all reviewers.

References
1. Turnbull F, et al. Lancet

2003;362:1527-35.

2. Neal B, et al. Lancet 2000;356:1955-64.
. National Heart Foundation of Australia.

Hypertension management guide for
doctors 2004. NHF, 2003.

. National Health and Medical Research

Council, Australian Government
Department of Health and Ageing.
National evidence based guidelines

for the management of type 2 diabetes
mellitus. Canberra: Commonwealth

of Australia, 2004.
http://www.nhmrc.gov.au/publications
Isynopses/di7todi13syn.htm

(accessed 13 November 2006).

5. Australian Medicines Handbook, 2006.
6. Whitworth JA et al. J Hypertens

2003;21:1983-92.

. Strippoli GF, et al. Cochrane Database

Syst Rev 2006:CD006257.

. Strippoli GF, et al. Cochrane Database

Syst Rev 2005:CD004136.

. Whelton PK, et al. Arch Intern Med

2005;165:1401-9.

. Turnbull F et al. Arch Intern Med

2005;165:1410-9.

. Rahman M, et al. Arch Intern Med

2005;165:936-46.

12. UK Prospective Diabetes Study Group.

BMJ 1998;317:713-20.

3. North of England Hypertension

14.

15.

16.

Guideline Development Group. Essential
hypertension:managing adult patients
in primary care. Centre for Health
Services Research Report No 111.

National Institute for Clinical Excellence,

2001. http://guidance.nice.org.uk
/page.aspx?0=cg018background
(accessed 10 April 2007).

Gallagher M, et al. Nephrology
2006;11:419-27.

National Collaborating Centre for
Chronic Conditions. Hypertension:
management of hypertension in adults
in primary care. London: Royal College
of Physicians, 2006.
http://www.nice.org.uk
/page.aspx?0=CG034fullguideline
(accessed 29 August 2006).

Barzilay JI, et al. Arch Intern Med
2006;166:2191-201.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. Kostis JB, et al. Am J Cardiol

2005;95:29-35.

Law MR, et al. BMJ 2003;326:1427.
Chobanian AV, et al. JAMA
2003;289:2560-72.

Adverse Drug Reactions Advisory
Committee. Aust Adv Drug
Reactions Bull 2006;25:18.

Doulton TW, et al. Hypertension
2005;45:880-6.

Vogt L, et al. J Am Soc Nephrol 2005;
16 Suppl 1:553-7.

Lindholm LH, et al. Lancet
2005;366:1545-53.

Wiysonge C, et al. Cochrane Database
Syst Rev 2007:CD002003.

Elsik M, Krum H. Aust Prescr
2007;30:5-7.

Khan N, McAlister FA. CMAJ
2006;174:1737-42.

Sever PS, et al. J Hypertens
2001;19:1139-47.

Psaty BM, et al. JAMA 2003;
289:2534-44,

Online citations available at:
www.nps.org.au/healthpro

The information contained in this material is derived from a critical analysis of a wide range of authoritative evidence.
Any treatment decisions based on this information should be made in the context of the clinical circumstances of each patient.
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