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Primary Prevention

Risk stratification and guidelines
Antihypertensive therapy
Dyslipidaemia

1 Risk stratification and guidelines

Case History

i

A 65-year-old man attended a routine clinic assessment following his recent retirement
and was found to have a serum total cholesterol of 6.1 mmol/l. His fasting triglyceride
was measured at 1.6 mmol/l, high-density lipoprotein cholesterol at 1.0 mmol/l

(total : high-density lipoprotein cholesterol ratio >6) and fasting plasma glucose was
normal. His blood pressure was measured at 150/84 mmHg in the clinic. He has a waist
circumference of 94 cm. He has no past medical history and does not take any regular
medications. He does not smoke cigarettes. He insisted that he adheres rigorously to a
healthy diet with five portions of fruits and vegetables daily, and since his retirement, has
also been cycling and playing golf at least three times per week.

What are the indications and targets for lipid-lowering therapy?

Does he need treatment for his blood pressure?

Background

This man does not have documented cardiovascular disease (CVD). Therefore, treat-
ment will be aimed at primary prevention of cardiovascular events. Lipid-lowering
therapy with statins (HMG-CoA reductase inhibitors) has been shown to reduce cardio-
vascular events in the setting of primary prevention in the WOSCOPS (West of Scotland
Coronary Prevention Study) and ASCOT-LLA (Anglo-Scandinavian Cardiac Outcomes
Trial — Lipid Lowering Arm) studies. The latter randomized patients with hypertension
without overt coronary heart disease and total cholesterol of <6.5 mmol/l to atorvastatin
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10 mg or placebo, and was terminated early because of significant reductions in cardio-
vascular events compared with placebo (Figure 1.1).

The recent Joint British Societies (JBS) guidelines recommend therapeutic interven-
tion in the context of primary prevention in patients with:

diabetes mellitus;

blood pressure >160/100 mmHg or lesser degree of hypertension with evidence of
target organ damage;

total cholesterol : high-density lipoprotein cholesterol ratio >6;

familial hypercholesterolaemia, or;

an estimated CVD risk of >20% over 10 years.

Therefore, the measurement of lipid levels should be performed as part of an overall
cardiovascular risk assessment. Monitoring of lipid levels remains relevant, as the benefit
of statin therapy is proportional to the reduction in cholesterol, in particular low-density
lipoprotein cholesterol. Total cholesterol of <4 mmol/l or low-density lipoprotein chol-
esterol of <2 mmol/l are the recommended targets. Fasting lipid measurements are gen-
erally not required for total cholesterol measurements, although serum triglycerides may
be affected by dietary intake.

The second JBS guidelines now recommend a move towards the more global CVD
risk, which includes the risk of stroke (fatal/non-fatal stroke, intracerebral haemorrhage
and transient ischaemic attack) in addition to coronary events. The new CVD charts are
based on the Framingham risk function and specify three levels of 10-year CVD risk:
230%, 220% and <10%, which are represented by three colour bands on the chart
(Figure 1.2). Lipid-lowering therapy (statin) is recommended in this case, as his 10-year
cardiovascular risk is >20% based on the charts.

— Atorvastatin
--- Placebo =

Proportion of patients (%)
N
1

HR = 0.64 (0.50-0.83),
P=0.0005

T T T T T T T 1
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Time (years)
Number at risk
Placebo 5137 5085 5042 5007 4964 4603 3259 1801
Atorvastatin 5168 5134 5103 5063 5035 4679 3263 1801

Figure 1.1 Cumulative incidence of fatal and non-fatal coronary events from the ASCOT-LLA study
(Anglo-Scandinavian Cardiac Outcomes Trial - Lipid Lowering Arm). HR, hazard ratio.
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01 Risk stratification and guidelines

Does he need treatment for his blood pressure?

The need for antihypertensive treatment is similarly guided by more than just absolute
blood pressure measurements. In this man’s case, blood pressure should be rechecked to
confirm persistently elevated blood pressure. In addition to the assessment of cardiovas-
cular risk (as discussed previously), evidence of target organ damage (e.g. retinopathy,
proteinuria, evidence of left ventricular hypertrophy) should also be sought. The pres-
ence of target organ damage implies an elevated cardiovascular risk and the need for
intervention.

The targeting of antihypertensive treatment at absolute (CVD) risk is underpinned by
evidence from meta-analyses of outcome trials. These studies show that the relative risk

NON-DIABETIC MEN

Age under 50 years

Smoker

Non-smoker
o N 180 -

160 |-
SBP 140 -

120

100 -

Age 50-59 years
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160 |-
SBP 140 -

120

100 -

w

1 1 1 1

4 56 7 8 910 4 56 7 8 910 [0 CVD risk <10% over next 10 years
TC : HDL TC : HDL I CVD risk <10-200% over next 10 years

Il CVD risk <20% over next 10 years

w

Age 60 years and over

r 180
n 160
o SBP 140 -
L 120 ,\CVD risk over next
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- 100 - 10%  20%

L 1 1 1 1 1 1 ] L 1 1 1 1 1 1 ]
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TC : HDL TC : HDL HDL cholesterol ralio

continued overleaf
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B NON-DIABETIC WOMEN
Non-smoker Age under 50 years Smoker
180 - 180
160 160
SBP 140 SBP 140 -
120 120
100 - 100 -
L 1 1 1 1 1 1 ] L 1 1 1 1 1 1 ]
3 45 6 7 8 910 3 45 6 7 8 910
TC : HDL TC : HDL
Age 50-59 years
180 180
160 160
SBP 140 - SBP 140 -
120 120
100 - 100 -
I8 CVD risk <10% over next 10 years
I CVD risk <10-20% over next 10 years
Age 60 years and over Il CVD risk <20% over next 10 years
180 - 180
160 160
SBP 140 SBP 140 -
120 120
w CVD risk over next
B B 10 years 30%
X
100 - 100 - 10% 20%
L 1 1 1 1 1 1 ] L 1 1 1 1 1 1 ]
3 45 6 7 8 910 3 45 6 7 8 9 10 SBP = systolic blood pressure mmHg
TC : HDL = serum total cholesterol to
TC : HDL TC : HDL HDL cholesterol ralio

Figure 1.2 Smokers and non-smokers. (A) Non-diabetic men; (B) non-diabetic women. CVD, cardiovascular disease;
HDL, high-density lipoprotein; SBP, systolic blood pressure; TC, total cholesterol.

reduction by antihypertensive treatment is approximately constant, with a 38% reduc-
tion in stroke and 16% reduction in coronary events. Even in patients with mild hyper-
tension, treatment reduces cardiovascular complications by approximately 25%, but as
the absolute risk is low, the absolute benefit will be low, which translates into a higher
number needed to treat and greater costs to prevent one cardiovascular event. In
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contrast, treatment of patients at a 10-year CVD risk of >220% results in greater absolute
benefit, which corresponds to a lower number needed to treat for 5 years of 40 — this
means treatment of 40 patients for 5 years to prevent one cardiovascular complication.
Hence, decisions on treatment at lower levels of CVD risk will be influenced by the
patient’s attitude to treatment and the benefit anticipated from treatment.

Current practice guidelines recommend that all patients with average BP 140-159 or
90-99 mmHg should be offered antihypertensive drug treatment if (Figure 1.3):

@ there is any complication of hypertension or target organ damage, or diabetes;
® the 10-year CVD risk is >220% despite advice on non-pharmacological measures.

Antihypertensive therapy is recommended if hypertension is confirmed by repeat
blood pressure measurement.

Initial BP
(mmHg)

>140/90* 130-139/85-89 <130/85

>160/100 140-159/90-99

Any of the following:
e Target organ damage?
e Cardiovascular
complications?
e Diabetes?
e Cardiovascular disease risk
=20%7?

Treat

| Re-assess yearly I | Re-assess in 5 years I

Figure 1.3 Blood pressure (BP) threshold for intervention. *If initial BP >180/110, confirm over 1-2 weeks
unless malignant phase hypertension (if initial BP 160-179/100-109, confirm over 3-4 weeks then treat; if
initial BP 140-159/90-99, confirm over 12 weeks then treat).
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Recent Developments

The assessment and treatment of cardiovascular risk has evolved from one targeting indi-
vidual risk factors to a global multifactorial approach. This is clearly supported by the
benefit of lipid-lowering therapy in patients with hypertension (ASCOT-LLA) and dia-
betes mellitus (Collaborative Atorvastatin Diabetes Study). In contrast to glycaemic
reduction in diabetes, which yielded only a modest reduction in cardiovascular events, a
global multifactorial intervention strategy has been shown to significantly reduce cardio-
vascular morbidity and mortality.

Conclusion

I~

Cardiovascular risk increases with increasing blood pressure level, and in association
with other risk factors such as diabetes mellitus and hypercholesterolaemia. This is the
basis for using a multiple risk factor approach to cardiovascular risk assessment (Figure
1.2). Indeed, the threshold for treatment of high blood pressure is based not on absolute
blood pressure measurement alone, but in conjunction with other risk factors and car-
diovascular risk (Figure 1.3).

Further Reading

P

JBS 2: Joint British Societies’ guidelines on prevention of cardiovascular disease in clinical
practice. Heart 2005; 91: 1-52.

Sever PS, Dahlof B, Poulter NR, et al. Prevention of coronary and stroke events with
atorvastatin in hypertensive patients who have average or lower-than-average cholesterol
concentrations, in the Anglo-Scandinavian Cardiac Outcomes Trial — Lipid Lowering Arm
(ASCOT-LLA): a multicentre randomized controlled trial. Lancet 2003; 361: 1149-58.

Williams B, Poulter NR, Brown MJ, et al. Guidelines for management of hypertension: report
of the fourth working party of the British Hypertension Society. ] Hum Hypertens 2004;
18: 139-85.
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PROBLEM

02 Antihypertensive therapy

Case History

E A 76-year-old man has two blood pressure measurements taken 8 weeks apart, which
confirm a persistently elevated blood pressure of 166/94 mmHg. He is aware of the

need for blood pressure-lowering treatment in view of his hypertension and
cardiovascular risk. He has impaired fasting glycaemia but no history of cardiovascular
disease.

How is hypertension graded?

Which antihypertensive agent should he be treated with?

Background

How is hypertension graded?
The grading of hypertension has evolved over time as data on the association between

blood pressure and cardiovascular events accumulated. The current grading of hyperten-
sion includes a category of ‘high-normal’ and is outlined in Table 2.1.

Which antihypertensive agent should he be treated with?

The choice of first-line antihypertensive therapy has been the subject of a number of clin-
ical studies. The ALLHAT (Antihypertensive and Lipid-Lowering Treatment to Prevent
Heart Attack Trial) study of >40 000 patients is the largest study to date and compared a
thiazide diuretic (chlorthalidone), a calcium channel blocker (amlodipine), an
angiotensin-converting enzyme (ACE) inhibitor (lisinopril) and an o-blocker (doxa-
zosin) as a first-line agent in the treatment of hypertension. The doxazosin arm was ter-
minated earlier due to an excess of a combined endpoint of cardiovascular events

Blood pressure classification

Blood pressure category Systolic blood pressure (mmHg) Diastolic blood pressure (mmHg)
Normal <120 <80

High-normal 135-139 85-89

Mild (grade 1) 140-159 90-99

Moderate (grade 2) 160-179 100-110

Severe (grade 3) >180 >110
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(particularly heart failure and stroke) compared with chlorthalidone, which was con-
firmed in a subsequent analysis. There was no difference in the primary outcome of fatal
and non-fatal myocardial infarction and all-cause mortality in the lisinopril and
amlodipine arms compared with chlorthalidone. Hence, thiazide diuretic, ACE inhibitor
and calcium channel blockers are acceptable first-line antihypertensive agents. The
choice of antihypertensive agent for individual patients should take into account the
presence and absence of compelling indications and contraindications (Table 2.2).

In contrast, recent data have challenged the efficacy of the B-blocker atenolol com-
pared with the other classes of antihypertensive therapy. The ASCOT (Anglo-
Scandinavian Cardiac Outcomes Trial) study with 19257 patients followed-up for a
median of 5.5 years demonstrated significantly fewer cardiovascular events and lower all-
cause mortality among patients randomized to the amlodipine—perindopril compared
with the atenolol-bendroflumethiazide based treatment. These data led to a review by
the Guideline Development Group at the National Institute of Clinical Excellence, which
concluded that B-blockers should not be used as first-line treatment for hypertension in
the absence of compelling indications (Figure 2.1).

However, B-blockers may still be considered in younger patients intolerant of ACE
inhibitors or angiotensin II antagonists, of child-bearing potential (potentially terato-
genic effects) and patients with high sympathetic drive. If B-blockers are used in these

Compelling indications and contraindications

Class of drugs Compelling indications Contraindications

a-blockers Benign prostatic hyperplasia Urinary incontinence

Heart failure, left ventricular
dysfunction or established coronary
heart disease, type 1 diabetic
nephropathy, secondary stroke
prevention (with thiazide)

Angiotensin-converting
enzyme inhibitors

Pregnancy, renovascular disease

Angiotensin receptor blocker  Angiotensin-converting enzyme inhibitor
intolerance (heart failure), type 2 diabetic
nephropathy, hypertension with left

ventricular hypertrophy

Pregnancy, renovascular disease

B-blockers Asthma or chronic obstructive

pulmonary disease, heart block

Myocardial infarction, angina, heart failure

Dihydropyridine calcium
channel blockers

Rate-limiting (non-
dihydropyridine) calcium
channel blockers

Thiazide diuretics

Elderly patients, isolated systolic =

hypertension

Angina

Elderly patients, isolated systolic
hypertension, heart failure, secondary stroke
prevention

Heart block, heart failure

Gout

Angiotensin-converting enzyme inhibitors and angiotensin Il antagonists should be used with caution in patients with renal impairment;

angiotensin-converting enzyme inhibitors and angiotensin Il antagonists may be preferred in patients at high risk of developing diabetes (e.g. glucose

intolerance, metabolic syndrome and family history of diabetes).
The use of B-blockers in heart failure may lead to transient deterioration in symptoms.
Thiazides may precipitate gout and concomitant allopurinol should be considered.
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>55 years or

<55 years black patients
at any age
A* CorD

A*+ CorA*+D

A*+C+D

Add:

Further diuretic therapy
(eg spironolactone)

or

o-blocker

or

B-blocker

Consider specialist
advice

Figure 2.1 Algorithm for the treatment of hypertension (NICE update 2006). A, angiotensin-converting
enzyme (ACE) inhibitors (*or angiotensin antagonist if ACE inhibitor intolerant); C, calcium channel blocker;
D, thiazide diuretic. B-blockers are not preferred initial therapy for hypertension but are an alternative to A
in patients <55 years in whom A is not tolerated or is contraindicated (includes women of child-bearing
potential). Black patients are only those of African or Caribbean descent. In the absence of evidence, all
other patients should be treated as non-black.

patients, a calcium channel blocker (not thiazide) should be added if additional antihy-
pertensive treatment is needed to avoid the increased risk of diabetes with B-blocker—
thiazide diuretic combination. The risk of diabetes may be particularly relevant in
patients of South Asian origin and patients with impaired glucose tolerance or impaired
fasting glycaemia, who are already at increased risk of developing diabetes.

In this case, a dihydropyridine calcium channel blocker, such as amlodipine, would be
reasonable in view of his age, systolic hypertension and impaired fasting glycaemia.
Blood pressure should be treated to a target of 140/85 mmHg. An ACE inhibitor or
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angiotensin receptor blocker may be added for further blood pressure control if the
target is not achieved.

The majority of patients with hypertension will require more than one antihypertensive
agent. Some experts have recommended the use of combination therapy as first-line agents
in patients with systolic blood pressure of over 160 mmHg since monotherapy, regardless
of the agent used, is unlikely to reduce the systolic blood pressure to the treatment target.
Indeed, combination tablets may improve compliance with treatment and should certainly
be considered when patients are established on two or more antihypertensive agents.
Currently available combination tablets include thiazide—ACE inhibitor combinations and
calcium channel blocker—angiotensin receptor blocker combinations.

Importantly, antihypertensive therapy should not be withheld because of advanced age.
Although there was initial concern with blood pressure lowering in the elderly, these con-
cerns are largely dispelled by the recent HYVET (Hypertension in the Very Elderly Trial)
study. The HYVET study included 3845 patients with hypertension over the age of 80 years
and was terminated early due to significant reductions in strokes and all-cause mortality
with blood pressure reduction (using a combination of indapamide and perindopril).

Recent Developments

Aliskiren, the first in the class of drugs dubbed direct renin inhibitors has recently been
approved for the treatment of hypertension. The effect of this new antihypertensive
agent on morbidity and mortality has yet to be tested in large randomized trials, but a
number of clinical studies have confirmed the efficacy of aliskiren in reducing blood
pressure and albuminuria. The blood pressure-lowering effects appear to be compara-
ble with other antihypertensive agents (e.g. ACE inhibitors and calcium channel block-
ers) and may even be superior to thiazide diuretics. The blood pressure-lowering effects
appear to be synergistic with calcium channel blockers and thiazide diuretics. Aliskiren
also appears to be well tolerated with the rates of side effects comparable with placebo.
Hence, aliskiren may be considered in patients with uncontrolled hypertension on con-
ventional therapy.

The recent Action in Diabetes and Vascular Disease: Preterax and Diamicron MR
Controlled Evaluation (ADVANCE) study compared fixed dose perindopril-indapamide
versus placebo in patients with type-2 diabetes. The treatment arm achieved a systolic
blood pressure of about 135 mmHg compared to 140 mmHg in the placebo group. Total
mortality was lower in the perindopril-indapamide group compared to placebo (7.3% vs
8.5%) over 4.3 years, with fewer coronary events, reduced progression of nephropathy
and microalbuminuria.

This was followed by the Action to Control Cardiovascular Risk in Diabetes
(ACCORD) trial compared intensive blood pressure lowering to a target of less than
120 mmHg (systolic) versus conventional target of 140 mmHg in 4733 patients with
type-2 diabetes. Although there was a small absolute reduction in stroke (0.32% vs
0.53%), there were significantly more adverse events related to intensive blood pressure
reduction (3.3% vs 1.3%, P <0.001). There was no difference in total mortality. These
data suggest that there may be little benefit in lowering systolic blood pressure below
135 mmHg in patients with diabetes.
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Conclusion

~y

The pharmacological treatment of hypertension has evolved considerably over the
years. Recent randomized trials have compared old drugs against the newer ones. The
current treatment algorithm reflects the results of these studies. In uncomplicated
hypertension, ACE inhibitors (or angiotensin receptor blockers), thiazide diuretics or
calcium channel blockers are recommended first-line agents. Their use in combination
offers further blood pressure reduction. The presence of compelling indications or
contraindications should also be considered in selecting the appropriate antihyperten-
sive treatment.
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Dyslipidaemia

Case History

=

A 54-year-old South Asian man with hypertension and a 2-year history of type 2 diabetes
mellitus attended a routine clinical assessment. He had a waist circumference of 90 cm.
He did not have documented cardiovascular disease. His total cholesterol was 4.6 mmol/l,
fasting triglyceride 4.8 mmol/l, high-density lipoprotein (HDL) cholesterol 0.8 mmol/l and
HbA1c 7.9%. He is currently on simvastatin 40 mg daily in addition to his
antihypertensive and oral hypoglycaemic agents.

Is this man’s lipid profile satisfactory?

What are the current recommendations for the treatment of dyslipidaemia?

Background

=

This man has multiple cardiovascular risk factors and fulfils the International Diabetes
Federation criteria for the metabolic syndrome (Table 3.1). This clinical syndrome
describes the frequent coalition of multiple risk factors and identifies individuals at high
risk of cardiovascular events. However, the definition of metabolic syndrome, particu-

International Diabetes Federation definition of metabolic syndrome

Central obesity
Waist circumference - ethnicity specific

Plus any two of:

® Raised triglycerides (>1.7 mmol/I)*

© Reduced high-density lipoprotein cholesterol (<1.03 mmol/l for men, <1.3 mmol/| for women)*
® Raised blood pressure (systolic >130 mmHg, diastolic >85 mmHg or diagnosed hypertension)

® Raised fasting plasma glucose (>5.6 mmol/l or diagnosed type 2 diabetes)

Ethnic group and waist circumference

Europids (men >94 cm; women >80 cm)

Chinese and South Asians (men >90 cm; women >80 cm)

Japanese (men >85 cm; women >90 cm)

Ethnic south and central Americans (use South Asian recommendations)
Sub-Saharan Africans (use European data)

Eastern Mediterranean and Middle-East population (use European data)
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larly in different ethnic groups, the clinical value and incorporation of metabolic syn-
drome into clinical practice have been the subject of considerable debate. Current guide-
lines do not recommend the use of metabolic syndrome over conventional risk
estimation (based on Framingham risk scoring) for the assessment of cardiovascular risk.

Based on conventional risk assessment, this man’s estimated cardiovascular risk is well
in excess of 20% over 10 years. Statin therapy has been shown to reduce the risk of major
vascular events (fatal/non-fatal myocardial infarction and stroke) by 21%, which in this
case, would leave significant residual cardiovascular risk. Treatment of his dyslipidaemia
may reduce this risk further. Of note, epidemiological studies suggest that South Asians
in the UK have about 40% excess risk of coronary disease, but the treatment targets have
not been modified to take this into consideration. Hence, this man requires further treat-
ment for his dyslipidaemia.

What are the current recommendations for the treatment of
dyslipidaemia?

Lifestyle modification with dietary intervention, increasing physical activity and weight
loss should be offered to all patients at high cardiovascular risk. However, lifestyle inter-
vention should be complemented by pharmacological treatment in high-risk patients.
Statin therapy, with the primary aim of lowering total and low-density lipoprotein (LDL)
cholesterol is the first-line lipid-lowering treatment. Simvastatin 40 mg OD has been rec-
ommended as first-line treatment by recent National Institute for Clinical Excellence
(NICE) guidance, but in the absence of diabetes or metabolic syndrome, no specific
treatment targets were set for primary prevention of cardiovascular events. Indeed, fur-
ther lipid testing was not routinely recommended by NICE guidance in these patients
with uncomplicated hypercholesterolaemia in the setting of primary prevention. An
alternative statin, such as pravastatin (less metabolism via the cytochrome P450 path-
way) or lower dose statin, may be used if simvastatin 40 mg is not tolerated.

However, the need for more intensive lipid management has been recognized in
patients with diabetes and metabolic syndrome. Although a statin remains the first-line
treatment, unlike recommendations for people with ‘uncomplicated’ hyperlipidaemia
(e.g. without vascular disease, diabetes, albuminuria or metabolic syndrome), the total
and LDL cholesterol should be treated to a target of 4 mmol/l and 2 mmol/l respectively.
The doses and associated reduction in LDL cholesterol are listed in Table 3.2. An increase
in the dose of simvastatin to 80 mg OD, or an alternative statin of similar efficacy and cost

Doses of commonly used statins and reduction in
low-density lipoprotein (LDL) cholesterol

Drug Dose (mg/day) % LDL cholesterol reduction
Atorvastatin 10 39

Pravastatin 40 34

Simvastatin 20-40 35-41

Fluvastatin 40-80 25-35

Rosuvastatin 5-10 39-45
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may be considered if the targets are not achieved. Further LDL cholesterol reduction may
also be achieved with the addition of ezetimibe, which inhibits the absorption of dietary
and biliary cholesterol (Figure 3.1).

Unlike the effect on LDL cholesterol, the effect of statins on triglycerides and HDL
cholesterol are less impressive. Current data suggest that triglycerides and HDL choles-
terol may be considered targets for treatment following lowering of LDL cholesterol in
high-risk patients. Treatment options include fibrates, nicotinic acid and fish oils.
Aggressive glycaemic control may lower serum triglycerides and other causes of hyper-
triglycidaemia should be excluded (e.g. renal impairment or liver, particularly alcohol-
related disease).

A meta-analysis of 53 trials using fibrates and 30 trials using nicotinic acid reported a
25% and 27% reduction in major coronary events respectively. A fibrate (particularly
fenofibrate) has been recommended as first-line treatment of hypertriglycidaemia

Cardiovascular
risk assessment
(Framingham)

Fasting lipid
measurement

Lifestyle management
Initiate statin therapy (simvastatin)
Blood pressure and glycaemic control

Total cholesterol >4 mmol/I
LDL cholesterol >2 mmol/l
Triglyceride >4.5 mmol/|

Yes No
Continue treatment Increase simvastatin or
Review after 1-3 months try alternative statin

then annually
Consider adding
fenofibrate for

hypertriglyceridaemia

Figure 3.1 Treatment of dyslipidaemia. LDL, low-density lipoprotein.
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(triglyceride >4.5 mmol/l) after treatment of other potential causes. In some cases of per-
sistent dyslipidaemia despite intensification of statin therapy, combination treatment
should be considered. Combining statins with fibrates or niacin offers significant reduc-
tions in triglycerides and increases in HDL cholesterol. The combined use of fibrates and
statins has been limited by concerns over myositis and rhabdomyolysis. However, recent
pharmacokinetic studies indicate that fenofibrate, unlike gemfibrozil, do not increase
blood levels of statins and, therefore, may be safe to use in combination therapy.

The combination of niacin and statin probably does not increase the risk of myositis
or rhabdomyolysis, but niacin does appear to worsen glycaemic control, albeit cor-
rectable with titration of antihyperglycaemic medications. Hence, treatment with niacin
should generally be managed by lipid specialists. Combination therapy with statins and
fish oils also offers additional triglyceride lowering compared with statin therapy alone,
although increases in HDL cholesterol levels usually will not match those seen with
fibrates or niacin. The indications and contraindications of different classes of lipid-
lowering therapy are listed in Table 3.3.

Recent Developments

©)

Rimonabant, a selective endocannabinoid receptor antagonist, generated considerable
interest as multi-centre trials (the RIO studies) confirmed the efficacy of rimonabant in
reducing body weight (sustained for up to 2 years) compared to placebo, which was
associated with significant improvements in HDL cholesterol, triglycerides and gly-
caemic control (in patients with diabetes). Despite these promising results, the associ-
ated adverse psychiatric effects of anxiety and depression have led to its withdrawal.

Indications and contraindications for different classes of lipid-lowering drugs

Drugs+ Indications Caution Contraindications
HMG-CoA reductase Atherosclerotic vascular Renal impairment Avoid with
inhibitor (statins) disease Concurrent use of drugs gemfibrozil
Raised cardiovascular risk metabolized via P450 Significant liver
Hypercholesterolaemia disease
Previous myositis
with statins
Fibrates Type Il Renal failure Gemfibrozil with
hyperlipoproteinaemia Concurrent statin therapy* statin
Hypertriglyceridaemia
Nicotinicacid Hypertriglyceridaemia Renal failure Diarrhoea or
Mixed hyperlipidaemia (low Liver disease flushing (may
high-density lipoprotein Diabetes (worsen glycaemic worsen symtoms)
cholesterol) control)
Fish oils (0-3-acid ethyl Hypertriglyceridaemia Haemorrhagic disorders None
esters) Post-myocardial infarction Aspirin-sensitive asthma

+Some statins are metabolized via the P450 pathway (e.g. atorvastatin and simvastatin). Other drugs metabolized via this pathway may interact with
these statins (e.g. ciclosporin, antifungals and amiodarone). Expert advice should be sought.
+Fibrates, nicotinic acid and anion exchange resins (not listed) should not be used routinely in the setting of primary prevention.
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The recent JUPITER trial has also challenged conventional cholesterol-based risk
factor management. This large study included patients with satisfactory cholesterol lev-
els but raised highly-sensitive C-reactive protein levels, and demonstrated significant
reduction in cardiovascular events with rosuvastatin in these patients compared to
placebo. The highly-sensitive CRP however, is not yet widely available. Nonetheless,
this study has generated considerable debates with potential expansion of the indica-
tions for statin therapy in the prevention of cardiovascular events.

Modified-release niacin has also generated significant interests as an add-on to statin
therapy. The ARBITER 6-HALTS trial compared niacin and ezetimibe in patients
already on statins with carotid intima-media thickness (CIMT) as the surrogate end-
point. The addition of niacin resulted in regression of CIMT, but there were no signifi-
cant changes with ezetimibe.

Conclusion

Lo

Treatment of total and LDL cholesterol is the primary aim of lipid treatment. This may
be achieved in the majority of cases with the use of statins (simvastatin 40 mg OD is
recommended for primary prevention of cardiovascular events by current NICE guid-
ance). However, residual cardiovascular risk remains high even when LDL cholesterol is
treated to target levels. The treatment of dyslipidaemia should therefore be considered.
Combining statins with fenofibrate or niacin offers significant reductions in triglyc-
erides and increases in HDL cholesterol. Referral to specialist lipid clinics should be
considered.
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