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LIPID DISORDERS
LIPID disorders are important for
three reasons:
• They contribute to cardiovascular

disease, still the number one cause
of death in our society, by aggra-
vating atherosclerosis.

• They are common and are treat-
able, mainly with statins, which
have revolutionised preventive
medicine in the last few decades.

• In Australia, more than a million

adults take lipid-modifying drugs,
at an annual cost of about $1.1
billion to the PBS.

Indications for lipid-modifying
drugs
The indications for using lipid-mod-
ifying drugs are to:
• Reduce the incidence of CVD

through primary and secondary
prevention.

• Reduce itching in obstructive jaun-
dice, due to deposition of bile acids
in the skin, by the use of bile-acid
sequestrants (resins).

• Prevent acute pancreatitis, a poten-
tially fatal complication of very
high triglyceride (TG) levels
(>11mmol/L).

• Induce regression of lesions caused
by high levels of low-density lipopro-
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Symptoms of lipid disorders
MOST lipid disorders are asymptomatic.
Symptoms may arise from associated
comorbidities, some of which are caused
by the lipid disorder (eg, angina from coro-
nary atherosclerosis secondary to high
LDL-C levels; acute abdominal pain from
acute pancreatitis secondary to high TG
levels).

Signs of lipid disorders
Most lipid disorders are not detectable clin-
ically unless extremely high levels of lipids
are present, generally for a prolonged
period.

Eruptive xanthomas
Very high TG levels (usually >5mmol/L and
often >20mmol/L) may present with erup-
tive xanthomas. These are painless, non-
tender small maculopapular lesions with a
yellowish centre, surrounded by an area of
erythema. Eruptive xanthomas generally
occur on extensor surfaces of the elbows,
lower back, buttocks and limbs. They may
persist for several weeks until TG levels are
lowered, after which they can completely
resolve over a few weeks. 

Lipaemia retinalis
Examination of the fundi in these patients
may reveal the presence of yellow-white,
creamy fundal vessels due to the presence of
TG-rich lipoproteins, especially chylomi-
crons.

Planar xanthomas
Uncommonly, very high levels of intermedi-
ate-density lipoproteins (IDL), as occurs in
familial dyslipoproteinaemia (type III disor-
der; see below), may result in xanthomas
that are yellowish, flat linear lesions occur-
ring along the creases of the palms.

Other xanthomas
Very high levels of LDL-C result in prema-
ture and extensive deposition of LDL-C in
the cornea, tendons, eyelids and skin, result-
ing in arcus senilis, tendon xanthomas, xan-
thelasmas and cutaneous (tuberous) xan-
thomas (figures 1-7). These lesions suggest
the presence of familial hypercholesterol-
aemia or other genetic disorders resulting in
a similar phenotype (see below).

A very early arcus senilis may be diffi-
cult to see without using a hand torch to
reflect light obliquely from the edge of the
cornea. It is seen as a very faint, milky, thin
arcuate opacity. It is readily seen, however,
with a slit lamp.
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Table 1: Criteria for reimbursement of lipid drugs for those patients not at very high risk

Patient category Lipid levels for PBS subsidy

Diabetes mellitus (not high-risk) TC >5.5mmol/L

Aboriginal or Torres Strait Islander
Hypertension

TC >6.5mmol/L
or
TC >5.5mmol/L and HDL-C <1mmol/L

HDL-C <1.0mmol/L TC >6.5mmol/L

Familial hypercholesterolaemia identified by:
• DNA mutation
• Tendon xanthomas in the patient or a first- or second-degree

relative
Family history of symptomatic CHD:

• Before age 60 in one or more first-degree relatives
• Before age 50 in one or more second-degree relatives

If aged ≤18 at treatment initiation, LDL-C >4mmol/L
If aged >18 at treatment initiation:
• LDL-C > 5mmol/L, or
• TC > 6.5mmol/L, or
• TC >5.5mmol/L and HDL-C <1.0mmol/L

Patients not eligible under the above criteria:
• Men aged 35-75
• Postmenopausal women aged up to 75

TC >7.5mmol/L or TG >4mmol/L

Patients not otherwise included TC >9mmol/L or TG >8mmol/L

HDL-C = high-density lipoprotein–cholesterol; LDL-C = low-density lipoprotein–cholesterol; TC = total cholesterol; TG = triglycerides

tein–cholesterol (LDL-C) (eg, xanthelasmas), or by high TG
levels (eg, eruptive xanthomas) (see next section).

PBS criteria for reimbursement of lipid-lowering
drugs
Very high-risk patients do not require the usual lipid criteria
for reimbursement of lipid-lowering therapy, nor do they
require a prior lifestyle modification program. This category
includes patients with:
• Symptomatic CVD.
• High-risk diabetes mellitus.
• A family history of premature CVD (CVD before age 55

in two or more first-degree relatives, or CVD before age
45 in one or more first-degree relatives).

Patients with high-risk diabetes mellitus include those with:
• Significant microalbuminuria (urinary albumin excretion

rate >20μg/min or urinary albumin:creatinine ratio >2.5
[males] or >3.5 [females]).

• Diabetes mellitus in Aboriginal or Torres Strait Islander
people.

• Age 60+.
Other patients require a six-week lifestyle modification

period before repeat lipid testing and reassessment of eligibil-
ity under the criteria in table 1.
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Figure 1: Mixed tendon and cutaneous xanthomas of Achilles’ tendons;
cutaneous xanthoma of foot lateral to the fifth toe. (Source: MEDPED
program, the late Professor RR Williams.)

Figure 4: Tendon xanthoma of the extensor tendon of the third finger,
dorsal to the metacarpophalangeal joint. Other xanthomas may be
observed during finger flexion and extension (‘playing the piano’).
(Source: MEDPED program, the late Professor RR Williams.)

Figure 5: Bilateral yellow-white xanthelasmas on the medial upper and
lower eyelids near the inner canthus.
(Source: MEDPED program, the late Professor RR Williams.)

Figure 2: Tendon xanthoma of extensor tendon of the fifth toe (arrow).
(Source: MEDPED program, the late Professor RR Williams.)

Clinical presentation

Figure 6: Advanced arcus senilis (dense circular opacity around the
periphery of the cornea) and xanthelasma (flat, yellow maculopapular
lesion above the upper eyelid).
(Source: MEDPED program, the late Professor RR Williams.)

Figure 7: Earlier arcus senilis with peripheral corneal opacity superiorly
and inferiorly. (Source: Professor S Humphries and HEART-UK.)

Figure 3: Irregularity of outline of the extensor tendons of the second and
third fingers due to tendon xanthomas. (Source: MEDPED program, the late
Professor RR Williams.)
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Standard lipid 
investigations
Ordering a lipid profile
FASTING blood is required to
avoid high postprandial TG
levels and to calculate the
LDL-C level from the Friede-
wald formula (valid when TG
is <4.5mmol/L, which requires
fasting):

LDL-C = total cholesterol –
[HDL-C] – [TG/2.2]

where HDL-C is high-density
lipoprotein cholesterol.

For example, if total choles-
terol (TC) = 7.0mmol/L,
HDL-C = 1.0mmol/L and TG
= 1.1mmol/L:

LDL = 7.0 – 1.0 – (1.1/2.2)
= 5.5

LDL-C may be measured in
non-fasting plasma in which
TG levels are >4.5mmol/L if
direct methods are available. 

Remind the patient to main-
tain their usual diet and fast
overnight for 12 hours, allow-
ing water only as required.
Medications should be taken
at the usual times. Advise
against alcohol intake for 48
hours before the test (other-
wise TG may be elevated
acutely).

Interpreting lipid profile
patterns
There are three common kinds
of lipid disorders:
• Hypercholesterolaemia: high

TC and LDL-C levels with
normal or slightly raised
triglycerides (Frederickson
types II and IIa).

• Combined hyperlipidaemia:
high TC plus high TG levels;
LDL-C may be normal or
increased (Frederickson types
III and IV).

• Hypertriglyceridaemia: high
triglyceride level with normal
or low LDL-C (Frederickson
types IV and V).
In patients with combined

hyperlipidaemia and hyper-

triglyceridaemia, a reciprocal
relationship often exists
between HDL-C and TG
levels.

Occasional patients have
isolated low HDL-C levels
(<0.9mmol/L in men and
<1.0mmol/L in women), with
other lipid levels relatively
normal.

Others have hyper-alpha-
lipoproteinaemia, with levels
of HDL-C >2.0mmol/L. These
patients generally have a
‘longevity syndrome’, but in
about 10% LDL-C levels are
also high. Another subgroup
of patients with high HDL-C
levels appears to have dysfunc-

tional HDL, which is not pro-
tective for atherosclerosis. 

The pattern of lipid profile
may suggest an underlying
aetiology, which may be pri-
mary (genetic) or secondary
(acquired) (table 2).

Other tests
Sometimes it is useful to
measure special lipids,
including lipoprotein (a)
[Lp(a)], apoA-1 or apoB.

Lipoprotein (a)
Lp(a) is usually ordered in
young patients with prema-
ture CVD, or those who have
a family history of premature

CVD. Lp(a) is a highly herita-
ble lipoprotein, structurally
related to LDL and plasmino-
gen, with prothrombotic and
atherogenic properties.

Normal values for Lp(a)
are <0.3g/L. Levels >0.3g/L
are associated with increased
CVD relative risk of 20-
30%, depending on which
isoform is elevated. Patients
with very high levels (often
>3g/L) experience sponta-
neous recurrent arterial and
venous thrombosis affecting
multiple vascular beds.
Statins are relatively ineffec-
tive in lowering Lp(a) levels,
while some patients respond

to nicotinic acid.
Lower LDL-C targets

should be achieved in
patients with elevated Lp(a),
and antiplatelet therapy con-
sidered.

ApoB and apoA-1
ApoB and apoA-1 are the
major proteins of LDL and
HDL, respectively. Their
measurement is widely
available, accurate and
inexpensive using
immunoassays with vali-
dated international refer-
ence standards. Many stud-
ies have shown that apoB
and apoA-1 levels are better

CVD risk discriminators
than LDL-C and HDL-C
levels, and they also predict
the extent and severity of
atherosclerosis more reli-
ably.

Each molecule of LDL
and triglyceride-rich
lipoproteins (very low-den-
sity lipoprotein [VLDL],
VLDL remnants and IDL)
has one apoB molecule, so
levels of apoB measure the
atherogenicity of plasma.
Some patients have high
apoB levels and normal
LDL-C levels because of the
presence of triglyceride-rich
lipoproteins, especially in
diabetes.

The recent Canadian lipid
guidelines include a target
apoB level of <0.8g/L in
high-risk patients as an
alternative to LDL-C
<2.0mmol/L, although
target apoA-1 levels have
yet to be recommended.

Measurement of apoB is
most useful in mixed hyper-
lipidaemia in the presence
of small dense LDL-C,
when apoB may detect the
presence of these particles. 

Excluding secondary causes
of hyperlipidaemia
Exclusion of secondary
causes of hyperlipopro-
teinaemia (see table 2)
requires additional investiga-
tions, which are conveniently
performed when the lipid
profile is repeated after six
weeks of lifestyle modifica-
tion to reassess eligibility for
PBS reimbursement (table 1,
page 28). They include multi-
ple biochemical analysis
(fasting glucose, globulins,
renal and liver function),
TSH and glucose tolerance
test (if previous fasting glu-
cose level was 5.9-
7.0mmol/L).

Table 2: Patterns of lipid profile according to underlying aetiology

Lipid disorder Primary causes Secondary causes

Hypercholesterolaemia:
• High TC and LDL-C
• Normal or slightly high TG
• HDL-C near-normal

• Mutation of LDL-receptor gene (familial
hypercholesterolaemia)

• Mutation of apoB gene (familial defective
apoB)

• Hypothyroidism
• Anorexia nervosa
• Myeloma
• Cholestasis*
• Nephrotic syndrome
• Pregnancy

Hypertriglyceridaemia:
• TG often ≥4.5mmol/L
• TC increased
• LDL-C near-normal or reduced (direct

assay)
• HDL-C low-reduced

• Familial HTG
• Apo C-II deficiency
• Lipoprotein lipase deficiency

• Uncontrolled diabetes
• Alcohol excess

Combined hyperlipidaemia:
• TG increased
• TC increased
• LDL-C variable (direct assay)
• HDL-C reduced

Familial dysbetalipoproteinaemia (also
known as apo E2/2 homozygosity, type III
hyperlipoproteinaemia or broad-beta
disease)#

• Insulin resistance (diabetes, impaired
glucose tolerance, metabolic syndrome,
obesity)

• Alcohol excess
• Hepatic and renal dysfunction

Isolated low HDL-C:†

• HDL-C low
• Near-normal TG, TC, LDL-C

• ApoA-1 deficiency†

• ABCA-1 deficiency (Tangier disease)
• LCAT deficiency††

• Other disorders (rare)

• Cigarette smoking†

• High-carbohydrate diet

High HDL-C No specific gene identified • Oestrogens (HRT)
• Alcohol

*Cholestasis is associated with the production of LpX, specific lipoproteins that are precipitated with LDL-C in the assay and falsely identified as LDL-C
#Familial dysbetalipoproteinaemia is suspected when TG and TC levels are raised to similar levels (~8mmol/L)
†Primary isolated low HDL-C is suspected when HDL-C levels are <0.4mmol/L; secondary isolated low HDL-C levels are usually 0.6-0.8mmol/L
††LCAT = lecithin acyltransferase

Investigations

Treatment targets
LDL-C targets
THESE depend on the patient’s base-
line global cardiovascular risk:
• High risk (>15% five-year CVD

risk): <1.8mmol/L (no lower limit
recognised). The lowest mean LDL-
C level so far achieved in clinical
trials is 1.4mmol/L (JUPITER trial
with 20mg rosuvastatin).

• Intermediate risk (10-15% five-year
CVD risk): <2.5mmol/L.

• Low risk (<10% five-year CVD
risk): <3.0mmol/L.
Substantial evidence from statin

trials supports the concept ‘the lower
the LDL-C the better’ in that a
log–linear relationship exists between
the incidence of CVD events and
LDL-C levels achieved. Figure 8
shows the approximate relationship
between absolute change in LDL and
percentage change in CVD events.

Nevertheless, some divergence of
opinion exists on how best to treat
patients with elevated LDL-C levels.
The ‘treat-to-target’ strategy described
above requires repeated LDL-C meas-
urements and consultations with
attendant costs and inconvenience.

Assessment of compliance and indi-
vidual response to therapy are impor-
tant benefits of this strategy.

The ‘fire-and-forget’ strategy
involves prescribing a given dose of
statin (sufficient to lower LDL-C by
the required amount, according to
predetermined tables), and continu-
ing therapy without further dose

titration or LDL-C measurement.
This strategy was first suggested

after publication of the Heart Pro-
tection Study, in which all patients
at high CVD risk were treated with a
fixed dose of simvastatin
(40mg/day).1 This was remarkably
well tolerated, probably as the result
of a run-in period during which
patients intolerant to statin therapy
were withdrawn.

Fire-and-forget has the disadvan-
tages of inadequate assessment of
compliance and individual respon-
siveness, and lack of regular monitor-
ing for side effects versus the advan-
tages of lower cost and greater
convenience.

A modified fire-and-forget strat-
egy was recently described using data
for the US population. Global CVD
risk stratified patients into higher
(>15%) and lower (5-15%) five-year
CVD risk groups. Modelling of CVD
outcomes was performed, with the
higher-risk group being treated with
a high dose of a potent statin (ator-
vastatin 40mg). The lower-risk group
was treated with a less potent statin

(simvastatin 40mg). When compared
with an intensive treat-to-target strat-
egy based on current US guidelines,
the modified fire-and-forget strategy
prevented a greater number of CVD
events and deaths at lower cost.2

The third strategy, aiming to
achieve at least 50% LDL-C reduc-
tion from baseline (usually with
statin therapy), is included in current
Canadian guidelines as an acceptable
alternative to treating-to-target.3

A large CVD outcomes trial in the
real world of clinical practice is
required to test the strengths and
weaknesses of these strategies. For
the present, treat-to-target is the most
widely used and recommended strat-
egy.

HDL-C targets
The Australian guidelines suggest a
target HDL-C >1.0mmol/L, while
other guidelines specify different tar-
gets of >1.0mmol/L for men, and
>1.2mmol/L for women.4 Unlike for
LDL-C, HDL-C targets are largely
based on epidemiological studies

cont’d next page

Figure 8: Percentage reduction in CVD events according to achieved LDL-C
levels in statin trials. (Adapted from: Cholesterol Treatment Trialists’ Collaboration,
University of Oxford, 2008 [www.ctsu.ox.ac.uk/projects/ctt].)
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TABLE 4 summarises the use
of lipid drugs in clinical prac-
tice.

Statins
For more than 20 years, statins
have accumulated the largest
evidence base for efficacy in
preventing CVD. They are also
convenient to take (once daily)
and have a low incidence of
adverse effects, especially in
lower doses. They are safe in
long-term treatment, with no
increased risk of cancer. Other
serious adverse effects are rare.
Tolerability is equivalent to
placebo in controlled clinical
trials.

Several different statins are
available, each with a unique
pharmacological profile, allow-
ing theoretical tailoring of a
given statin to a given individ-
ual. However, in practice
statins can generally be
regarded as single-class agents
with a few clinically significant
differences (discussed below).

Statins act by competitive
inhibition of the enzyme 3-
hydroxy-3-methylglutaryl
coenzyme A (HMGCoA)
reductase, the rate-limiting
enzyme for cholesterol
biosynthesis in the liver that
catalyses the conversion of
HMGCoA to mevalonic acid
(MVA). Lower blood LDL-C
levels are a consequence of
up-regulation of hepatic LDL-
receptor activity.

The downstream products
of MVA include ubiquinones,
which function in mitochon-
drial oxidation pathways
through coenzyme Q10
(CoQ10), and geranyl and far-
nesyl pyrophosphates, the
latter playing important roles
in cell signalling and function,
which may mediate the
pleiotropic effects of statins.
These effects are not obviously

directly related to lipid effects
(and include immunomodula-
tion and improved transplant
survival). Ubiquinones may be
involved in statin myopathy,
although this is debatable and
clinical trials of CoQ10 sup-
plements are conflicting.

Statins are first-line drugs for
all lipid disorders except for
TG >4.5mmol/L and isolated
HDL-C <1.0mmol/L, when

preferred drugs are fibrates or
nicotinic acid (in countries
where extended-release nico-
tinic acid is available).

For every 1.0mmol/L reduc-
tion in LDL-C level (see figure
8, page 29) there is about a
23% reduction in the risk of
major coronary events and
about a 21% reduction in the
risk of major vascular events
over a five-year period. Larger

reduction in LDL-C levels and
longer duration of therapy
produce larger reductions in
vascular disease risk. These
benefits are likely to represent
a class effect and to occur for
each statin.

Prescribing statins
• Prescribe the dose of a given

statin sufficient to achieve
target LDL-C level, thereby

avoiding dose titration. This
strategy can improve compli-
ance.

• Obtain a baseline history of
muscle aches, pains, cramps
and stiffness, as these are the
most frequent adverse effects
with statins. 

• Check baseline levels of CK
and transaminases, as these
can be increased with statins
and may reflect muscle or
liver cell injury. Repeat after
8-12 weeks of initial therapy
(and at the same period after
dose up-titration). Levels
should then be repeated
annually, or for CK if unex-
plained musculoskeletal
symptoms (MSS) occur.

• Dose adjustment may be
necessary with renal impair-
ment (for statins with pre-
dominantly renal excretion,
such as pravastatin and rosu-
vastatin) or hepatic impair-
ment (for statins predomi-
nantly metabolised by the
liver such as atorvastatin,
simvastatin and fluvastatin).

• Use lower doses for elderly
women and others with low
muscle mass; MSS and CK
should be monitored more
frequently in these patients
(eg, 3-6 monthly).

• Use caution in treating
patients with recognised
myopathy or previous MSS
(whether or not statin-
related). MSS and CK should
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Using lipid drugs

rather than intervention trials. Long-
term trials with second-generation
inhibitors of cholesteryl ester trans-
fer protein, such as dalcetrapib and
anacetrapib, are in progress to
determine safety and efficacy of
these agents and the applicability
of HDL-C targets in clinical prac-
tice.

TG targets
Australian guidelines suggest a
target TG of <1.5mmol/L. This is
lower than other guidelines and is
largely based on epidemiological
studies rather than intervention
trials. One reason for this target is
that for TG above ~1.7mmol/L, the
nature of LDL particles changes
from large and light (safe, ‘fluffy’
LDL) to small and dense (harmful,
readily oxidised, atherogenic LDL).

Non-HDL cholesterol targets
Non-HDL-cholesterol (non-HDL-C)
is simply TC minus HDL-C. It meas-
ures the cholesterol content in
lipoproteins other than HDL (ie,
atherogenic LDL, VLDL and IDL)
and is a useful guide to treatment of
patients with high TG levels
>4.5mmol/L (especially those with
diabetes), in whom LDL-C levels may
not be accurately estimated by the
Friedewald formula (see page 29).

Current US guidelines suggest
target non-HDL-C of <3.5mmol/L
in high-risk patients. It is equiva-
lent to, and simpler than, use of
apoB levels in assessing adequacy
of treatment in patients with high
baseline TG levels but has yet to
be introduced into Australian
guidelines.

Global risk targets
Lipid intervention is one compo-
nent of global intervention, in
which CVD risk can be reduced
independently and additively by
multiple risk factor intervention,
including:
• Lowering blood pressure (BP).
• Stopping cigarette smoking.
• Improving glucose tolerance.
• Lowering LDL-C and raising

HDL-C levels.
The role of lowering TG level is

less clear but recent meta-analyses
suggest an independent benefit.

5,6

Figure 9 shows that global risk,
especially global lifetime risk, can
be dramatically reduced by simul-
taneous, multiple risk factor inter-
vention, even with small changes
in individual risk factors, which
become amplified in the longer
term. Targets for global risk have
yet to be introduced in guidelines,
but it is reasonable to treat to the
lowest achievable global risk. Cal-
culation of global risk using risk
scores can demonstrate to the
patient the theoretical benefit of
interventions and assist compli-
ance with therapy.

Figure 9 shows a key relation-
ship between age and CVD risk:
while changes in relative risk for
different interventions are similar
across the age spectrum, changes
in absolute risk are much greater
at older compared with younger
ages. At age 80, multiple interven-
tion lowers risk by 34%, while at
age 50 it lowers risk only by 7%.

Dietary therapy and lipid targets
Lipid disorders require specific
diets depending on the lipid pro-

file, as shown in table 3. Attaining
ideal body weight improves most
lipid disorders. Referral to a dieti-
tian is always advisable.

The National Heart Foundation
recommended dietary guidelines
are listed in the box above.

from previous page

Figure 9: Benefits of multiple risk factor intervention on five-year CVD risk
according to age with 10% baseline risk at age 50.
(Adapted from www.reynoldsriskscore.com).

Table 4: Use of lipid drugs in clinical practice

Patient group Initial treatment LDL-C not at goal TG or HDL-C not at goal

Secondary prevention and
high-risk primary prevention

Statin 1. Exclude or control secondary
causes

2. Add ezetimibe
3. Add low-dose resin
4. Add fenofibrate
5. Add nicotinic acid# or refer†

1. Exclude or control secondary
causes

2. Fenofibrate
3. Fish oil (moderate dose)*
4. Nicotinic acid# or refer†

Other primary prevention, 
TG <4.5mmol/L

Statin As above As above

TG >4.5mmol/L Fibrate 1. Exclude or control secondary
causes

2. Statin (only with fenofibrate)
3. Fish oil (usually high-dose)*
4. Nicotinic acid# or refer†

1. Exclude or control secondary
causes

2. Increase doses of statin/fish
oil/nicotinic acid#

3. Consider other combinations or
refer†

Lp(a) high 1. Nicotinic acid#

2. Statin††

3. Antiplatelet therapy

*Doses of over-the-counter fish oil: moderate 2-4 capsules (each 1g, containing ~30% DHA/EPA); high 6-12 capsules (1g). High-dose capsules
(Omacor), 1g each, containing ~84% DHA/EPA, are likely to become available on prescription in the near future for post-MI patients (1g bd) and for
hypertriglyceridaemia (2-4g daily) or equivalent liquid formulae
#Use of immediate-release nicotinic acid requires specific protocol; highest tolerated dose recommended to maximum 3g/day (see text)
tReferral may be considered at earlier stages, especially with very abnormal lipid levels or with adverse events
ttLp(a) levels may improve slightly; lower LDL-C likely to reduce CVD risk independently

National Heart Foundation
dietary guidelines
• Base meals around vegetables

and grain-based foods such as
bread, pasta, noodles and rice.

• Eat fish (fresh or canned) at least
twice a week.

• Select lean meat (trimmed of fat
and chicken without skin), and
limit fatty meats, including
sausages and delicatessen
meats such as salami.

• Snack on plain unsalted nuts and
fruit.

• Incorporate legumes into two
meals a week.

• Use spreads instead of butter or
dairy blends and use a variety of
oils for cooking, salads and
mayonnaise, such as canola,
sunflower, soybean and olive oils.

• Choose low-fat or reduced-fat
milk and yoghurt or calcium-
fortified soy beverages. Restrict
cheese and ice cream to twice a
week.

• Limit takeaway foods such as
pastries, pies, pizza, hamburgers
and creamy pasta dishes to once
a week.

• Limit snack foods such as potato
and corn crisps, cakes, pastries
and chocolate or creamy biscuits
to once a week.

• Limit cholesterol-rich foods such
as egg yolks and offal.

*50-year-old male smoker with systolic BP 150mmHg, total cholesterol 6.5mmol/L, HDL-C 1.0mmol/L, high-
sensitivity (hs)-CRP 1mg/L, no family history of MI before age 60, and baseline, global 10-year CVD risk of 10%. NIL
refers to no intervention and MAX to stopping smoking, reducing systolic BP by 20% to 120mmHg, reducing total
cholesterol by 20% to 5.2mmol/L and increasing HDL-C by 20% to 1.2mmol/L.
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40
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20

10

0
50 years 60 years 70 years 80 years

Nil Max

cont’d page 32

Table 3: Dietary therapy for lipid disorders*

Lipid disorder Diet Dietary supplements

High LDL-C Low total or saturated fat
High unsaturated fat
Low cholesterol
Mediterranean-type diet
Low-GI carbohydrates

Plant sterols (margarine)
Soluble fibre

Combined
hyperlipidaemia

Low saturated fat
High unsaturated fat
Mediterranean-type diet
Low-GI carbohydrates
Restrict or avoid alcohol

Plant sterols
Fish oils

High TG Low total fat
Low-GI carbohydrates
Restrict or avoid alcohol

MCT if severe**
Fish oils

Low HDL-C Mediterranean-type diet
Low-GI carbohydrate

Low-GI carbohydrate

*Adapted from Colquhoun D. How to Treat Hyperlipidaemia, 2006

**Medium-chain triglycerides (MCT) are not converted by the intestine into lipoproteins

(especially chylomicrons), and may be used to supply non-essential fatty acids in those

with very high TG levels
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be monitored more fre-
quently in these patients.

• CoQ10 (ubiquinone)
should not be routinely pre-
scribed with statins, as
there is no evidence to sup-
port their use in asympto-
matic patients, and data are
conflicting in those with
myalgia.

Managing adverse events with
statins
Table 5 summarises how to
manage adverse events with
statin therapy.

Ezetimibe
Ezetimibe is added to statin
therapy when target LDL-C
is not reached despite maxi-
mally tolerated statin doses.
It is also used to lower LDL-
C levels for patients intoler-
ant of statins. Ezetimibe is
well tolerated and safe in
long-term therapy and has
small effects on non-LDL-C
lipids.

Ezetimibe is a competitive
inhibitor of the intestinal
sterol transporter protein
(NPC1L-1), which is respon-
sible for uptake of cholesterol
and some plant sterols. It is
also used in the rare disorder
beta-sitosterolaemia, in which
plant sterols are not excreted
and accumulate in tissues,
including the arteries.

Ezetimibe lowers LDL-C by
about 20%, due to increased
hepatic LDL receptor activity.
It does not increase bile-acid
excretion (as do bile-acid
sequestrants) and does not
inhibit cholesterol synthesis in
the liver (as do statins).

Ezetimibe plus statin therapy
can reduce LDL-C levels by
>70% in responsive patients,
with greater reduction of TC,
LDL-C, apoB and TG and
increased HDL-C compared
with statin alone. Greater
reduction in high-sensitivity
(hs)-CRP also occurs. Adding
ezetimibe to a given dose of
statin is equivalent to three
doublings of the statin dose, as
each doubling reduces LDL-C
by about 6% (‘rule of 6s’).

Fibrates
Fibrates have wide-ranging
effects because of multiple
gene activation and repres-
sion. With regard to lipids,
these include the following
potentially beneficial changes:
• Increased apoA-1 synthesis.
• Increased HDL-C levels.
• Increased lipoprotein lipase

activity.
• Reduced TG levels.
• Variable effects on LDL-C

levels (from up to 20%
reduction to slight increase,
depending on the popula-
tion studies).
Several large CVD outcome

trials of fibrate monotherapy
have resulted in a statistically
significant reduction in CVD
events, but to a lesser degree
and less uniformly than
statins.

The recent FIELD study in
subjects with diabetes but
normal lipid profiles that did
not initially qualify for lipid

therapy has been beleaguered
by a paradoxical and proba-
bly chance-related increased
mortality in the subgroup
without previous CVD, and a
high drop-in rate of statin co-
therapy over the duration of
the trial.7 In addition, levels of
homocysteine increased (insuf-
ficient to result in increased
CVD events). On the positive
side, there was a significant
reduction in total CVD events
and significant benefit for
microvascular events, espe-
cially a lower rate of required
laser therapy for diabetic
retinopathy.

The ACCORD-Lipid study
compared treatment with sim-
vastatin plus fenofibrate to
simvastatin alone in about
5000 subjects with diabetes,
and tested the hypothesis that
raising HDL-C level with
fibrate therapy provides addi-
tional CVD benefit to statin
therapy alone.8

The only patient group to
benefit from fenofibrate was
the 17% of the cohort with
“marked dyslipidaemia”.
These patients had raised TG
levels (≥2.3mmol/L) and low
HDL-C levels (<0.9mmol/L).
The primary endpoint (fatal
and non-fatal CVD events) in
this group was reduced by
31%, from 17.3% in the statin
plus placebo group to 12.4%
in the statin plus fenofibrate
group. The number needed to
treat over five years to prevent
one CVD event was 20. These
results were entirely consistent
with previous fibrate trials
showing that CVD benefit
with fibrates is confined to
those with high TG and low
HDL-C levels.

The ACCORD–Lipid results
for microvascular disease are
yet to be presented. If positive,
they will confirm those of the
FIELD study and provide a
strong case to consider use of
statins in combination with
fenofibrate to treat all patients

with diabetes. It should be
noted in this context that
microvascular benefits in the
FIELD study were observed in
patients with and without
raised TG and low HDL-C
levels.

Nicotinic acid
Nicotinic acid (NA) is vitamin
B3, physiological doses
(25mg/day) of which prevent
pellagra. When used in mega-
doses of >1g daily, NA benefi-
cially effects lipids, including
Lp(a).

NA is an anti-lipolytic
agent, reducing the flux of free
fatty acids to the liver from
adipose tissue. This reduces
hepatic production of VLDL
and apoB, leading to reduced
plasma TG, LDL-C and
increased HDL-C levels. NA
also has non-lipid (pleiotropic)
actions that may contribute
significantly to its anti-athero-
genic effect.

Immediate-release NA is a
third-line drug because of the
high incidence of side effects
resulting in drug withdrawal
(up to 80%). The main side
effect is skin flushing and itch-
ing, mediated by release of
prostaglandins after interac-
tion of NA with a specific
receptor in cutaneous blood
vessels.

NA is metabolised to nicoti-
namide, which has vitamin B3
activity without lipid-lowering
effects. Extended-release NA
(Niaspan) is better tolerated
but not reimbursed by the
PBS, although it has TGA
approval for the treatment of
combined dyslipidaemia and
primary hypercholestero-
laemia, as an adjunctive ther-
apy to diet.

Immediate-release NA
(250mg tablets) should be
taken after food, initially at
night, then twice daily, increas-
ing by 1-2 tablets every 4-7
days, depending on tolerability.
Flushing tends to decrease

with longer use but is often
unpredictable and usually
intolerable in higher doses
(>1.5g/day). Prior treatment
with slow-release aspirin may
improve cutaneous flushing
and compliance with nicotinic
acid.

Drugs causing secondary
lipid disorders
Current medications need to
be checked in patients with
lipid disorders, and offending
drugs reduced in dose, stopped
or changed to alternatives.
They include anabolic steroids
(HDL-C↓), glucocorticos-
teroids, beta blockers,
isotretinoin, alcohol, resins
(cholestyramine, colestipol),
oestrogens, oral contraceptives,
diuretics (TG↑) and protease
inhibitors (TG↑, LDL-C↑,
HDL-C↓).

Familial 
hypercholesterolaemia
Familial hypercholesterolaemia
(FH) is inherited as an autoso-
mal dominant disorder, affect-
ing 50% of progeny, males
and females equally. It occurs
in 1:200-500 of the popula-
tion, although in some ethnic
groups (eg, Lebanese) it may
be as high as 1:80. FH is
recognised by:
• High LDL-C (about twice

the normal level, other lipids
being near normal).

• Signs of LDL-C deposition
(see figures 1-7).

• Family history of premature
CVD (including sudden
death) before age 55 (males)
or 60 (females).
Early recognition and treat-

ment with statins can regress
atherosclerotic lesions and
improve survival. Screening of
relatives is an important part
of management.

The occasional non-respon-
der to statins (and the rare
homozygotes) can be treated
with LDL-apheresis, analogous
to haemodialysis. This proce-

dure is currently performed in
a few centres in Australia but is
more widely available in
Europe and the US.

High HDL-C with high LDL-C
Patients with high levels of
HDL-C as well as LDL-C are a
dilemma to clinicians because
they often have a normal cho-
lesterol/HDL-C ratio. Most
appear to be at low CVD risk,
as expected by the ratio, but a
subgroup has subclinical ath-
erosclerosis (shown by carotid
ultrasound and coronary cal-
cium scoring) and should be
treated with statins.

How well are we doing
with lipid management?
A recent Australian study
showed there is still a long
way to go for all patients to
be treated according to
national guidelines:

• Of those with established
CVD or diabetes, 42%
were untreated and only
59% of those being treated
reached target LDL-C
levels.

• Of those without CVD or
diabetes, only 38%
achieved target LDL-C
levels, and 31% of patients
with high absolute CVD
risk did not receive lipid
treatment for primary pre-
vention.
These figures are similar to

those published from Europe,
the UK and US over the past
decade.

Residual risk
Residual risk refers to CVD
events that occur despite statin
therapy. In controlled trials,
statins reduce CVD events by
30-40% compared with
placebo, so residual risk is 60-
70%. The two important
implications of residual risk
are that statins are not the
complete answer to prevention
of CVD, and that other thera-
pies must also be considered
and subjected to appropriate
clinical trials.

Possible contributing factors
are listed in the box (left).

Lifestyle measures as a
means of improving residual
risk are likely to be significant.
These include:
• Stopping smoking.
• Increasing aerobic capacity

through exercise.
• Loss of visceral fat mass

through diet and exercise.
The role of alcohol needs to

be addressed in each individ-
ual. Many GPs recommend a
glass of red wine daily to min-
imise CVD risk. However,
alcohol is a ‘double-edged
sword’, capable of increasing
CVD risk through increased
central obesity, increased levels
of TG and TG-rich lipopro-
teins, aggravation of hyperten-
sion, and possible other harm-
ful effects.

Increased HDL-C levels
may counteract these effects,
as may antioxidant and
antithrombotic effects. Recent
recommendations to limit
alcohol to 20g/day in men and
10g/day in women appear
appropriate. It may also be
appropriate to restrict con-
sumption of alcohol in those
with TG >1.5mmol/L.

Residual risk may be
reduced by interventions that
lower TG and raise HDL-C;
clinical trials are in progress to
determine the relative benefits
of these two strategies.

When to refer
Some lipid disorders are diffi-
cult to control either because
of genetic factors (eg, iso-
lated low HDL-C and FH
with extremely high LDL-C
levels) or because of environ-
mental factors (uncontrolled
diabetes, excess alcohol).
Referral to a lipid clinic or
experienced lipidologist is
often helpful, as in the case
of patients with statin-asso-
ciated myositis or rhab-
domyolysis.

cont’d page 34

Possible contributors
to residual risk in
patients on statin
therapy

• Cigarette smoking
• Uncontrolled hypertension
• Impaired glucose

tolerance
• Reduced physical

exercise
• Central abdominal obesity
• Inflammation (eg,

increased CRP)
• Pro-thrombotic tendency

(eg, increased fibrinogen)
• Pro-arrhythmic tendency
• Myocardial ischaemia
• Left ventricular

dysfunction
• Reduced HDL-C
• Increased LDL-C
• Atherogenic

dyslipidaemia:
— increased apoB and

small dense LDL
— reduced HDL-C
— increased triglycerides

(TGs) and TG-rich
lipoproteins

from page 30 Table 5: How to manage adverse events with statin therapy

Event Initial treatment Subsequent treatment Long-term treatment

Increased transaminase levels
(AST, ALT)

Withdraw or reduce statin dose
if >3 × ULN
Check alcohol intake and other
drugs
Consider hepatitis and
autoimmune serology
If persists; consider referral 

Resume in lower dose or use
different statin once
transaminases <3 × ULN

Monitor more frequently (six
monthly)

Myalgia (pain, stiffness) with CK
<3 × ULN

Continue statin
Check secondary cause and
treat if indicated*

Repeat CK after 1-2 weeks
Withdraw, use lower dose or
change statin if symptoms
persis

Consider non-statin if statin
intolerant

Myalgia with CK >3 × ULN Withdraw statin
Check secondary causes and
treat if indicated

Repeat CK after 1-2 weeks
If CK <3 × ULN, resume lower
dose or change statin

As above

Myositis (more severe
symptoms, including weakness
with CK 3-10 × ULN)

As above As above but more cautious
introduction of statin, eg, low
dose, alternate daily; consider
different statin

Monitor symptoms more
frequently; check CK if occur
Consider investigation for
underlying myopathy

Rhabdomyolysis (severe
symptoms, CK >10 × ULN with
myoglobinuria and impaired
renal function)

As above
Rehydration
Monitor renal function and CK
Referral recommended

Current statin may be
contraindicated unless previous
statin therapy differed and was
well tolerated

Careful monitoring of
symptoms, check CK if
occur, advise patient to
report symptoms and stop
statin immediately if occur
Investigate for underlying
myopathy (eg, CPT-II
deficiency)

ULN = upper limit of normal CPT = carnitine palmitoyl transferase



Case study
MS MC, 45, is an obese
woman who presents to you
for a checkup. Her 50-year-
old brother was recently
admitted to hospital and
needed coronary stenting. The
patient is a regular smoker
(five pack years) with a seden-
tary lifestyle. She has consis-
tently failed attempts at diet
and exercise  and has a BMI of
33. She rarely attends the prac-
tice except for fulfilling her
oral contraceptive script.

Her fasting lipids are:
• TC: 8.0mmol/L.
• HDL-C: 0.7mmol/L.
• LDL-C: 6.6mmol/L.
• TG: 1.5mmol/L.

Questions for the author
With the patient’s history of
non-compliance, assuming we
start a statin, would a fire-and-
forget strategy be reasonable?
If so, what dose of statin
would you recommend?

I never use a fire-and-forget
strategy, as it was roundly
denounced after it was first
suggested in 2002, when the
treat-to-target strategy was
reinforced by all authorities
except those in the UK, where
it was decided to make sim-
vastatin available over the

counter for selected groups
(decided by the pharmacist).
This was the ultimate fire-and-
forget strategy and reports of
its efficacy have been conflict-
ing.

The things I would do in
order are:
• Look for clinical signs of

cholesterol deposition. If
positive, as this makes famil-
ial hypercholesterolaemia or
familial dysbetalipopro-
teinaemia almost certain.

• Confirm the presence of
hyperlipidaemia and exclude
secondary causes: repeat
lipid levels as well as TFTs,
LFTs, EUC, etc.

• Check family history (the
extremely high LDL-C level
suggests a genetic hypercho-
lesterolaemia).

• Check lipids of near-rela-
tives, such as her brother
who had angioplasty at age
50.

• Start at the dose of statin to

achieve target LDL-C. In this
case it would be either rosu-
vastatin 40mg or atorvas-
tatin 80mg.

• Ms MC is likely to have a
significant residual risk due
to the low HDL-C, which in
most cases reflects obesity
and insulin resistance.
Weight control is important
in the long term and she may
need co-therapy with fenofi-
brate if low HDL-C levels
persist. PCOS and other
causes of low HDL-C may
need investigating.

The patient is female — how
would you adjust your man-
agement of this patient com-
pared with a male patient (if at
all)?

Look for high androgen
levels in females with low
HDL-C. Otherwise her
absolute risk is lower than for
a male of same age, and prog-
nostic information is relevant. I
would treat the same way oth-
erwise.

General questions for the
author
You note that apoA-1 and
apoB are better indicators of
cardiovascular risk than LDL-
C or HDL-C. Do you recom-

mend that these levels are rou-
tinely tested in all patients?

No, in my experience over
20 years, it has rarely been
useful (in contrast to guidelines
from Canada).

What particular ethnic groups
apart from Indigenous Aus-
tralians should we be more
concerned with in terms of
cardiovascular risk?

We should focus on people
of Asian descent with meta-
bolic syndrome, especially
Indians, who have high CVD
risk.

The modified fire-and-forget
strategy has been shown to
prevent a greater number of
CVD deaths than the treat-to-
target strategy. Is this a direc-
tion you would recommend
taking in Australia? If so,
could you please provide a few
more details on doses of drugs
you would recommend?

No, not until economic
modelling has been done for
Australia. I am very sceptical
of the paper by Hayward et
al., first, because it is about US
costs, and second, because
many broad and possibly
invalid assumptions were
made to create the model.
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1. Which TWO statements are correct?
a) Statins effectively treat the pruritus of

obstructive jaundice
b) Lipid-lowering drugs are indicated for the

prevention of pancreatitis due to very high
triglyceride (TG) levels

c) Patients with symptomatic CVD or a family
history of premature CVD are eligible for
PBS-subsidised lipid-lowering drugs only if
total cholesterol (TC) level is >5.5 mmol/L

d) Patients aged >60 years, with DM or
significant micro-albuminuria are eligible for
PBS-subsidised lipid-lowering therapy
irrespective of their lipid levels

2. Which TWO statements are correct?
a) Eruptive xanthomas tend to occur in those

with very high low-density lipoprotein–
cholesterol (LDL-C) levels

b) Lipaemia retinalis is due to the presence of
TG-rich lipoproteins

c) The presence of arcus senilis, tendon
xanthomas or xanthelasmas is associated
with familial hypercholesterolaemia

d) Fasting is required before lipid blood testing
to avoid high postprandial total TC levels

3. Which TWO statements are correct?
a) The Friedewald formula used to calculate

LDL-C level is valid when TG is >4.5mmol/L
b) LDL-C level may be measured in non-

fasting plasma if direct methods are
available 

c) In patients with combined hyperlipidaemia
(CHL) and hypertriglyceridaemia (HTG), a
reciprocal relationship often exists between
HDL-C and TG levels

d) Patients with hyperalphalipoproteinaemia
(elevated apoA-1) level, tend to have low
levels of HDL-C

4. Which THREE statements are correct?
a) Secondary causes of hypercholesterolaemia

include hypothyroidism and myeloma
b) Familial dysbetalipoproteinaemia is

suspected when TG level is raised and TC
level is normal

c) Insulin resistance disorders and alcohol
excess are common secondary causes of
elevated TG levels

d) Isolated low HDL-C level is associated with
cigarette smoking and a high-carbohydrate
diet

5. Which TWO statements are correct?
a) Lipoprotein (a) is protective against CVD
b) Statins are effective in lowering Lp(a) levels
c) ApoB and apoA-1 may be better CVD risk

discriminators than LDL-C and HDL-C 
d) LDL and triglyceride-rich lipoproteins (very

low-density lipoproteins and intermediate-
density lipoproteins) contain apoB

6. Which TWO statements are correct?
a) Measurement of apoB is most useful in

combined  hyperlipidaemia to detect the
presence of small dense LDL-C

b) ApoA-1 is protective against CVD
c) For patients with very high CVD risk, the

target level of LDL-C is < 3.0mmol/L
d) For patients with low CVD risk, the target

level of LDL-C is <2.0mmol/L

7. Which TWO statements are correct?
a) The fire-and-forget treatment strategy has

the disadvantage of being more expensive
than a treat-to-target strategy

b) A modified fire-and-forget strategy stratifies
patients into higher and lower five-year CVD
risk groups, with a different standard
treatment for each group

c) When compared with an intensive treat-to-
target strategy, the modified fire-and-forget
strategy prevents fewer CVD events and
deaths

d) For TG levels >1.7mmol/L, the nature of
LDL particles changes from large and light
(safe) LDL to small and dense (harmful) LDL

8. Which TWO statements are correct?
a) Non-HDL-C is a measure of atherogenic

cholesterol, when high TG makes the
Friedewald formula inaccurate

b) Lowering TG levels may provide benefit in

reducing CVD risk, independent of lowering
LDL-C and raising HDL-C levels

c) The reduction in CVD absolute risk with
multiple risk factor interventions is similar
across the age spectrum

d) Fish oils are the most effective dietary
supplement to lower LDL-C level

9. Which TWO statements are correct?
a) Fenofibrate is the first-line pharmacotherapy for

TG level >4.5 mmol/L
b) For elevated LDL-C level insufficiently

responsive to a statin alone, ezetimibe is the
drug of first choice in combination with the statin

c) With statins, start with a low dose and titrate
up as needed

d) No dose adjustment of statin is necessary in
patients with low muscle mass

10. Which TWO statements are correct?
a) If a patient on a statin has myalgia and CK level

>3 × upper limit of normal, the statin should be
continued

b) Additional reduction in CVD risk by adding a
fibrate to statin therapy is confined to patients
with high TG and low HDL-C levels

c) Nicotinic acid reduces TG and LDL-C, and
increases HDL-C levels

d) Patients with raised LDL-C and HDL-C levels
and a normal TC/HDL ratio do not need
treatment with a statin
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