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Lipid-lowering
therapy for older
people

IAN R. HAMILTON-CRAIG mB BS, PhD, FRACP, FCANZ, FLS

The benefits of lipid-lowering therapy (LLT) for
secondary prevention of cardiovascular disease
and primary prevention in middle-aged people at
increased risk are well established. Until recently,
however, LLT trials have included few people in
older age groups, and there may have been a
reluctance to prescribe LLT for primary prevention
in these groups. Evidence is now accumulating
for the benefits of LLT in older people, suggesting
chronological age alone should no longer be a
barrier to LLT.

KEY POINTS

« The main objective of lipid-lowering therapy (LLT) in older
people is to stabilise atherosclerotic plaques, thereby
minimising the risk of plaque rupture or erosion and
ischaemic clinical events.

o There is now also strong evidence for the benefits of LLT

for primary prevention of cardiovascular disease in older

people, indicating that LLT should not be withheld in the
absence of comorbidity that limits life expectancy or
factors that may reduce compliance.

The paradigm for LLT is changing, and chronological age

should no longer be a bar to initiating LLT.

ecent studies have shown that the reduction in cardio-

vascular disease (CVD) events with lipid-lowering therapy

(LLT) in older people (age 65 years and over) is almost
identical to that in younger people. The international paradigm
for LLT has shifted towards no discrimination on the basis of
age. Significant numbers of older people in Australia are at high
absolute CVD risk and therefore eligible for LLT as recommended
by current Australian guidelines.! However, fewer than half of
people aged 65 years and over in Australia are currently receiving
statin therapy.?

This article discusses the most recent evidence on the benefits
of LLT in people aged 65 years and over. Advances in LLT and
tailoring of LLT for older patients will be discussed in a future
article.

How does lipid-lowering therapy prevent

CVD events?

Atherosclerotic plaques result from cumulative exposure to
circulating LDL particles, which accumulate in the intima of
arteries and provoke an inflammatory response (Figure 1).> Pro-
gression to fibrofatty and complicated plaques impairs blood flow,
leading to distal ischaemia. Plaque rupture or erosion and mural
thrombosis lead to acute events such as heart attack and stroke
(Figure 2).*
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Figure 1. Cholesterol crystals in an
atherosclerotic plaque (arrows). Excessive
LDL-cholesterol accumulation in the arterial
intima leads to deposition of proinflammatory
cholesterol crystals.
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Figure 2. Atherosclerotic plaque rupture. Rupture of the fibrous cap exposes the lipid-rich core of
advanced plaques to circulating blood, leading to mural thrombosis and occlusion of the lumen.
Reproduced under Creative Commons CC BY 4.0 license from Melaku L, Dabi A. Bull Natl Res Cent 2021; 45: 225.4

TABLE 1. LIFE EXPECTANCY OF PEOPLE

IN AUSTRALIA AT DIFFERENT AGES®

Age (years) Life expectancy (years)
Men Women

65 85.3 88.0

75 87.7 89.6

85 91.6 92.7

5 98.1 98.4

The severity of atherosclerosis and risk
of CVD are directly related to the duration
and level of arterial exposure to LDL-
cholesterol. An LDL-cholesterol exposure
index can be calculated as: age x LDL-
cholesterol level. CVD events occur above
a certain threshold of exposure.>”

Plaques are ‘plastic’ and capable of
repair and remodelling, which can reduce
lesion size and improve blood flow. In a
recent six-year study of 3471 people aged
40 to 55 years, serial three-dimensional
ultrasonic imaging of the carotid and
femoral arteries found plaque initiation
followed by progression occurred in 17.5%

and progression of pre-existing plaques in
15%, whereas complete regression occurred
in 8%.°

The aim of LLT is to lower long-term
arterial exposure to LDL, thereby allowing
plaques to change in structure and com-
position to prevent either rupture or
erosion. Long-term reduction of the
LDL-cholesterol level can significantly
reduce the lifetime risk of CVD events.
For example, reducing the LDL-cholesterol
level by 50% from a population mean of
3.5mmol/L reduces the lifetime risk
of CVD by 52%, 46%, 37% or 27% when
started at ages 30, 40, 50 or 60 years,
respectively, and continued up to age
80 years.° LLT begun early in life (so-called
‘primordial prevention’) could theoreti-
cally prevent plaque formation. The goal
of LDL-cholesterol lowering for all age
groups can be summarised as ‘earlier,
lower, longer’.

Need for LLT in the older
population

Older patients requiring LLT are now
more common in Australian general
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practice, as the number of older people at
high CVD risk increases in parallel with
population ageing and longer life expec-
tancy. In 2021, almost 17% of the Austral-
ian population were aged 65 years and
over.” By 2041, the number of people in
this age group is expected to increase by
54%, and the number aged 85 years or
over by 140%. Life expectancy is also
increasing, and this increase is often
underestimated. A woman currently aged
80 years is expected to live to 90 years
(Table 1).°

CVD in the older population

Heart disease is the most common cause
of death in both men and women aged
65 years and over, and two-thirds of CVD
deaths occur in people aged over 75 years.'°
Around one-third of men and one-fifth
of women aged 75 years and over have
symptomatic CVD (Table 2)."” Most people
aged 65 years or over have demonstrable
subclinical atherosclerosis, manifesting as
atherosclerotic plaques observed on vas-
cular ultrasound examination or coronary
calcium on CT (Figure 3)."



TABLE 2. PROPORTION OF OLDER Age at Number of events (% per year) RR (CI) per
randomisation A mmol/L
PEOPLE IN AUSTRALIA WITH HEART, s Statin or more Control or less reducti ‘{ nin LDL-
STROKE OR VASCULAR DISEASE, 2017-18° intensive therapy | intensive therapy cholesterol level
Age (years) Proportion with heart, stroke Participants without vascular disease
or vascular disease (%)
<55 290 (0.8%) 408 (1.2%) — 0.68 (0.56-0.83)
Men Women
>55 to 60 350 (1.0%) 415 (1.2%) 0.81 (0.67-0.99)
45 to 54 3.5% 2.6%
>60 to 65 416 (1.1%) 545 (1.5%) — 0.73 (0.61-0.87)
55 to 64 9.9% 8.1%
>65 to 70 374 (1.2%) 581 (1.8%) —_— 0.61 (0.51-0.73)
65to 74 19.6% 12.4% [ |
>70to 75 400 (2.1%) 462 (2.4%) 0.84 (0.70-1.01)
75 years and 31.5% 20.4%
over >75 295 (2.7%) 308 (2.8%) 0.92 (0.73-1.16)
Total 2125 (1.3%) 2719 (1.6%) <> 0.75 (0.71-0.80)
Trend test chi-square=3.85 (p=0.05)
Participants with vascular disease
<55 1927 (4.0%) 2370 (5.1%) —1— 0.77 (0.71-0.83)
>55 to 60 1391 (4.2%) 1692 (5.2%) "— 0.80 (0.73-0.88)
>60 to 65 1822 (4.4%) 2178 (5.3%) Bl 0.81 (0.75-0.88)
>65 to 70 1889 (4.3%) 2286 (5.5%) - 0.79 (0.73-0.86)
>70to 75 1593 (4.8%) 1877 (5.8%) —— 0.80 (0.73-0.88)
>75 756 (6.0%) 845 (6.8%) —— 0.85 (0.73-0.98)
Total 9378 (4.4%) 11,248 (5.4%) < 0.80 (0.77-0.82)
- = = l T 1
Figure 3. CT scan showing coronary artery R sqq:areo e Bat2) 0.5 075 1 1.5
calcification (arrow), an indicator of subclinical SRRk E=ac €
. . Statin or more Control or less
atherosclerosis. The patient, a 65-year-old e e v b eter

man, had a coronary calcium score of 367, at
the 78th percentile for people of the same age,
sex and race/ethnicity who are free of
cardiovascular disease.

CVD risk factors in the older
population
In 2022, almost one-third of people aged
over 75 years in Australia had a high total
cholesterol level, and a similar proportion
had a high LDL-cholesterol level.'> Over
8% of people self-reported high cholesterol
as a current health condition.”

In people aged 65 years and over in
Australia:"
o 76% are overweight or have obesity
o 40 to 45% have hypertension
o 17% have diabetes
o 38% have a sedentary lifestyle
o 7% smoke cigarettes.

The prevalence of all these risk factors

Abbreviations: Cl = confidence interval; RR = rate ratio.

Figure 4. Effect of LDL-cholesterol lowering on major vascular events by age from the 2019 meta-
analysis of the Cholesterol Treatment Trialists’ Collaboration.*® Risk reduction was more consistent
and statistically significant at all ages for patients with vascular disease.

Adapted from Cholesterol Treatment Trialists’ Collaboration. Lancet 2019; 393: 407-415.%°

(other than cigarette smoking) increases
progressively with age from 65 years to
the 75 years plus age group. For example,
in 2021, almost one in five people aged
80 to 84 yearsin Australia (22.1% of men
and 17.2% of women) had diabetes, almost
30 times higher prevalence than in those
aged under 40 years (0.7%)."

A US study found that about 40% of
adults aged over 70 years have metabolic
syndrome, manifesting as various combi-
nations of high triglyceride level, low
HDL-cholesterol level, increased waist
circumference and central adiposity,

MedicineToday

insulin resistance, hypertension and
hyperglycaemia.”” A high prevalence of
metabolic syndrome has also been found
in Australian studies.'® The presence of
the metabolic syndrome is associated with
a two- to threefold higher incidence of
coronary heart disease.”

Prevalence of statin therapy in
older people

A recent Australian study showed the pro-
portion of new users of high-intensity stat-
ins in people aged 65 years and over
increased year on year between 2007 and
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continued

TABLE 3. ALL-CAUSE MORTALITY IN OBSERVATIONAL STUDIES OF OLDER PEOPLE WITHOUT CVD COMPARING STATIN USE VS
NON-USE?°
Age (years) Number of Number of patients Hazard ratio for all-cause | 95% Cl Chi-square

studies mortality, statin vs no p value

On statin Not on statin statin

65 to <75 3 40,189 215,321 0.84 0.81t0 0.88 0.54
75 and over 8 107,874 515,689 0.88 0.81t0 0.95 <0.0001
80 and over 3 34,225 138,271 0.84 0.78 t0 0.89 <0.0001
85 and over 2 8793 47,313 0.88 0.79 t0 0.99 <0.0001

2016, from 23.6% to 30.5%. Women were
18% less likely than men to begin statin
therapy across all years. The incidence of
statin use was also highest in those aged 65
to 74 years, who were about 15% and 45%
more likely to begin statin use than those
aged 75 to 84 years and 85 years and over,
respectively.”

Although adverse reactions to statin
therapy may be more frequent in older
people, including interactions with other

therapy, statins are generally well tolerated,
as in younger age groups.'”'s

Studies of LLT in older patients
Pre-2018 studies of LLT in

older people

Results of studies of LLT in older patients
published before 2018 were summarised in
the meta-analysis of the Cholesterol Treat-
ment Trialists’ Collaboration (Figure 4).”°
For all age groups, secondary prevention of

CVDwith LLT resulted in highly statistically
significant and unequivocal reductions
in CVD events. However, for people without
CVDinthe oldest age groups (over 75 years),
differences in CVD rates were not statisti-
cally significant between those with lower
and higher LDL-cholesterol levels, most
likely because of the smaller number of parti-
cipantsin these groups. For every 1 mmol/L
reduction in LDL-cholesterol level, CVD
risk was reduced by around 20% for primary
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prevention and 25% for secondary preven-
tion over a five-year period (Figure 4).*” Abso-
lute risk reduction was higher in older age
groups, in whom the number needed to treat
to prevent one event (NNT) was correspond-
ingly lower. Statin therapy had no effect on
nonvascular mortality, cancer death or
cancer incidence at any age.

More recent meta-analyses of
primary prevention
A 2021 meta-analysis of observational
studies in people aged 65 years and over
without CVD found that statin therapy
was associated with a 12 to 16% lower risk
of CVD death, stroke and all-cause mor-
tality across all age groups (Table 3).%°
Only recently have sufficient numbers
of older people without vascular disease
been included in randomised controlled
trials to provide robust evidence for the
effectiveness of LLT in primary prevention.
The latest meta-analysis of primary preven-
tion studies published up until August 2020
included 244,090 participants, of whom
8.8% were aged 75 years and over (Figures
5a and b).! The benefits of lowering the
LDL-cholesterol level were independent of
the means by which this was achieved,
which included statins, bile acid seques-
trants, ezetimibe or proprotein convertase
subtilisin/kexin type 9 (PCSK9) inhibitors
(Figure 5a). Reductions in CVD events for
people aged 75 years and over were: 15% for
CVD death, 20% for myocardial infarction,
27% for stroke and 20% for coronary revas-
cularisation (Figure 5b). CVD events were
reduced by around 26% per 1 mmol/L
LDL-cholesterol reduction in all age groups.
Absolute risk reductions were greater in
older age groups with higher baseline risk,
as found in earlier meta-analyses.”

Population study of LLT for primary
prevention

An observational study of the Danish
population analysed CVD rates in people
aged 50 years and over without vascular
disease who had begun LLT between
2008 and 2017 (Figures 6a and b).>> CVD
rates were compared between 16,035

5a. Effect of cholesterol lowering in patients aged 275 years versus younger patients

Number of CVD events RR (95% CI) per
(% per year) 1mmol/L

reduction in
Experimental | Control group LDL cholesterol
group

Patients aged 275 years

Statin 834 (4.1%) 935 (4.7%) . 0.82(0.73-0.91)
treatment
Nonstatin 776 (5.1%) 974 (6.1%) —— 0.67 (0.47-0.95)
treatment
Random effects model for patients aged g 0.74 (0.61-0.89)

>75years (p=0.0019)

Patients aged 275 years

Statin 9805 (2.9%) | 12,161 (3.6%) | 0.77 (0.75-0.79)
treatment

Nonstatin 4525 (4.5%) | 4933 (5.2%) = 0.90 (0.86-0.94)
treatment

Random effects model for patients aged > 0.85 (0.78-0.92)
<75 years (p=0.0001)

[ I |
0.25 0.50 1.00 2.00

5b. Effect of cholesterol lowering on specific CVD events in patients aged 275 years

Number of events RR (95% ClI) per
1mmol/L
Experimental | Control reduction in
group group LDL cholesterol
Major vascular 1610 1909 - 0.74 (0.61-0.89)
events
Cardiovascular 723 799 — 0.85 (0.74-0.98)
death
Myocardial 813 971 —- 0.80 (0.71-0.90)
infarction
Any stroke 401 486 —— 0.73 (0.61-0.87)
Coronary 428 513 —— 0.80 (0.66-0.96)
revascularisation
[ [ |

0.25 0.50 1.00 2.00

Abbreviations: Cl = confidence interval; RR = relative risk.

Figures 5a and b. Effect of LDL-cholesterol lowering on cardiovascular disease (CVD) events from a
meta-analysis of randomised controlled trials, 2015 to August 2020.2* a (top). The reduction in CVD
events per 1mmol/L reduction in LDL-cholesterol was comparable and statistically significant for all
ages, as well as for both statin and nonstatin lipid-lowering therapy (LLT). b (bottom). In patients
aged 75 years and over, LLT resulted in statistically significant reductions in major CV events.
Adapted from Gencer B, et al. Lancet 2020; 396: 1637-1643.%*
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6a. Five-year cumulative CVD rates according to LDL-cholesterol reduction achieved in a study of 65,190 people in Denmark

Age 50 to 69 years (n = 49,155) Age 270 years (n = 16,035) Hazard ratio per P value for
1 mmol/L reduction in difference
IR of events | HR (95% ClI) for high | IR of events | HR (95% Cl) for high | LpL-cholesterol level between
per 1000 PY | vs low cholesterol- per vs low cholesterol- age groups
lowering 1000PY lowering
Primary outcomes
Major vascular 7.1 0.76 (0.71 to 0.80) 13.4 0.77 (0.71t0 0.83) —i— 0.79
events
Secondary outcomes
Acute coronary 3.0 0.68 (0.62 to 0.74) B4l 0.71 (0.63t0 0.81) S 0.52
syndrome ——
Nonhaemorrhagic 2.4 0.83 (0.75 t0 0.93) 6.3 0.84 (0.74 t0 0.94) — 0.96
stroke =
Coronary 3.9 0.71 (0.66 t0 0.77) Bl 0.67 (0.59 to 0.76) S 0.38
revascularisation =
All-cause mortality | 8.5 1.00 (0.95 to 1.06) 34.7 1.03 (0.98 to 1.09) 0.46
I T T T T 1
5010 69 years 05 06 07 08 09 1.0 1.1

—8— 270 years

Log scale

Abbreviations: CVD = cardiovascular disease; HR = hazard ratio; IR = incidence ratio of events per 1000 patient-years; PY = patient-years.

6b. Five-year cumulative incidence of major vascular events comparing different levels of LDL-cholesterol reduction in older and

younger age groups

LDL-cholesterol reduction (mmol/L)

0 0
<1.7 <17
217 W 217

15%— Age 270 years Age 50 to 69 years

12% —
g
(]
Q
S 9%
b,
Q
£
2 6%—
kS
>
£
>
S 3%

0% | | | | | | | | | |

0 365 730 1095 1460 1825 O 365 730 1095 1460 1825

Days since 1 year after treatment initiation

Figures 6a and b. Primary prevention with lipid-lowering therapy (LLT) in a Danish nationwide cohort of 65,190 people aged 50 years and over without
cardiovascular disease (CVD) who began LLT between 2008 and 2017.22 They were followed up for a median of 2.5 years (range 1.2 to 5.1 years).

a (top). Reductions of 16 to 33% in CVD events were observed in both younger (50 to 69 years) and older (70 years and over) age groups. The incidence
ratio (IR) of events (number of events per 1000 patient years) in the older age group was about twice that in the younger age group. b (bottom). CVD
rates were lowest for both older and younger participants with an LDL-cholesterol reduction of 1.7 mmol/L or more (pink and deep blue), and highest in
those with no reduction (yellow and aqua).

Adapted from Andersson NW, et al. J Am Coll Cardiol 2023; 82: 1381-1391.%?
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participants aged 70 years and over and
49,155 younger participants. LLT reduced
LDL-cholesterol level by a mean of
1.7mmol/L. In both age groups, each
1 mmol/L reduction in LDL-cholesterol
level was significantly associated with a
23% lower risk of CVD events.”?

In participants aged 70 years and over,
the cumulative incidence of CVD was about
13.5%, 7.5% and 4.5% for those with no
reduction in LDL-cholesterollevel, a reduc-
tion less than 1.7mmol/L and a reduction
of 1.7mmol/L or greater, respectively.
Corresponding figures in younger partic-
ipants were 7.5%, 5% and 3% (Figure 6b).>

Conclusion

The evidence to date suggests that not only
is LLT important for secondary prevention
of CVD in older people but it is also of
increasingly recognised benetfit for pri-
mary prevention. In the absence of comor-
bidity that limits life expectancy or factors
that may reduce compliance, chronological
age should not be a bar to initiating LLT.
A new approach to LLT for older patients
will be discussed in a future article, includ-
ing recommended monitoring and how
to address adverse drug reactions. MT
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