Leslie Cho, MD

Department of Cardiovascular Medicine,
Heart, Vascular, and Thoracic Institute,
Cleveland Clinic

A practical approach to the cholesterol
guidelines and ASCVD prevention

Il ABSTRACT

Lifestyle factors remain the bedrock of atherosclerotic
cardiovascular disease (ASCVD) prevention. Statins
remain the first-line therapy for primary and secondary
prevention of ASCVD. Physicians are encouraged to
discuss the risks and benefits of statins with patients
before beginning therapy. Nonstatins and proprotein
convertase subtilisin-kexin type 9 inhibitors are recom-
mended for secondary prevention in patients with clinical
ASCVD. For patients at intermediate risk of ASCVD, new
risk-enhancing factors, including chronic inflammatory
conditions and ethnicity, should be considered to better
risk stratify these patients.

B KEY POINTS
Lifestyle factors are the cornerstone of preventing ASCVD.

High low-density lipoprotein cholesterol (LDL-C) levels
warrant intervention.

Statins are the first-line therapy for lowering LDL-C and
preventing ASCVD.

Calcium score and risk-enhancing factors help stratify risk
in patients of intermediate risk.

Nonstatin agents are warranted in patients not achieving
LDL-C reduction goals despite maximum statin therapy
or in primary prevention for patients at very-high risk and
not achieving LDL-C reduction goals.
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I INTRODUCTION

Maintaining healthy cholesterol levels is essential to
primary and secondary prevention of atherosclerotic
cardiovascular disease (ASCVD). High cholesterol
raises the risk of heart disease, which is the leading
cause of death in the United States.! Just over 50%
of US adults who would benefit from cholesterol-
lowering medication are taking it.?

M 2018 CHOLESTEROL GUIDELINES

The recent 2018 cholesterol guidelines for preven-
tion of ASCVD again stress the importance of life-
style and role of statins as first-line therapy in primary
and secondary prevention. The guidelines affirm the
need to aggressively treat patients with high choles-
terol and particularly patients at high risk of ASCVD.
Table 1 highlights key updates to the cholesterol
guidelines with respect to a clinician-patient risk dis-
cussion before beginning statins, tailoring treatment
using a more extensive list or risk modifiers, addi-
tional testing for patients of intermediate risk, and
use of nonstatin agents in secondary prevention.’*

I WHAT REMAINS THE SAME
Like the 2013 cholesterol guidelines, the new 2018

guidelines stress lifestyle, such as diet and exercise,
statin therapy as the first-line drug for treating for
atherosclerosis risk reduction, and risk assessment
using the Pooled Cohort Equation in primary preven-

tion of ASCVD.

Lifestyle: Cornerstone of ASCVD prevention
Lifestyle factors such as tobacco cessation, diet, exer-
cise, weight management, and blood pressure man-
agement remain the cornerstone of primary and sec-
ondary prevention of ASCVD. A healthy diet that
ensures the best nutritional value for caloric intake
is recommended, such as a Mediterranean-style diet
including whole grains and limiting red meat.
Unfortunately, the reality is that the lifestyle of
very few Americans meets the lifestyle factor guide-
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TABLE 1
Key updates (in bold) to the cholesterol guidelines

Topic 2013 2018
Lifestyle Cornerstone of ASCVD and prevention Cornerstone of ASCVD and prevention
First-line drugs for ASCVD risk reduction  Statins Statins

Clinician-patient risk discussion Introduced
Risk assessment in primary prevention
Tailoring treatment

Intermediate risk patients

Nonstatin agents in secondary None
prevention

Starts with PCE risk estimation
Some biomarkers and noninvasive tests
No recommendation for additional testing

Emphasized before beginning statin
Starts with PCE risk estimation

Extensive list of risk enhancers

Consider CAC scoring and risk enhancers

Ezetimib (Zetia)
PCSK9 inhibitors

ASCVD = atherosclerotic cardiovascular disease; CAC = coronary artery calcium; PCE = Pooled Cohort Equation; PCSK9 = proprotein convertase subtilisin-kexin type 9

lines. The average American gets about 16 grams of
fiber a day’ as opposed to the recommended 30 grams.®
Total animal consumption per capita in the United
States has steadily increased and currently stands at
225 pounds of meat.’

For exercise, the American Heart Association rec-
ommends 30 minutes or more of moderate-intensity
aerobic activity at least 5 days a week and high-inten-
sity strengthening at least 2 days a week.® As with
diet, Americans fall short of exercise recommenda-
tions with 39% considered sedentary, 60% get no
regular exercise, and of those who exercise, 80% are
not exercising effectively. Rates of sedentary lifestyle
also increase with age.’

These data are clear that most patients do not
meet lifestyle recommendations for diet and exercise

to prevent ASCVD.

Patient factors that warrant treatment
As stated, adherence to a healthy lifestyle is the
primary prevention of ASCVD for all patients (Fig-
ure 1). Treatment to maintain healthy cholesterol
and prevent cardiovascular disease is warranted in
patients who have had clinical ASCVD (Figure 2);
for everyone else, treatment is based on a calculation
of risk, including other conditions such as hypercho-
lesterolemia and diabetes:
e Primary hypercholesterolemia (low-density
lipoprotein cholesterol [LDL-C] > 190 mg/dL)
e Diabetes and age 40 to 75
e Others factors based on calculated risk (Pooled
Cohort Equation, coronary artery calcium
[CAC], risk-enhancers)
e ASCVD including myocardial

infraction,
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Source: Data from references 3 and 4.

coronary artery disease, percutaneous coronary
intervention/coronary artery bypass grafting,
other arterial revascularization, transient isch-
emic attack, and stroke.

High LDL-C warrants statin therapy. In addi-
tion to unfavorable lifestyle factors, high LDL-C
is a known risk factor for ASCVD and it warrants
intervention. Regardless of age, patients with LDL-C
greater than 190 mg/dL should be started on a statin
therapy. The latest guidelines now encourage a dis-
cussion of ASCVD risk between the clinician and
patient before beginning statin therapy.*

The selection and use of statin therapy is based on
the LDL-C reduction goals as discussed below.

Calculated risk. In the absence of prior ASCVD,
determining a patient’s 10-year risk of ASCVD
starts with a risk calculation such as the Pooled
Cohort Equation. Risk calculation is based on age,
sex, race, blood pressure, cholesterol, tobacco use,
history of diabetes, and treatment with a statin or
aspirin or for hypertension. A result of 5% to 7.4%
indicates moderate 10-year risk of ASCVD and 7.5%
or greater indicates a high 10-year risk (http://tools.
acc.org/ASCVD-Risk-Estimator-Plus/#!/calculate/
estimate/).

For patients with a calculated risk of ASCVD
in the moderate range, the new guidelines contain
several new important risk enhancers to consider, as
discussed below.

I WHAT IS NEW

In addition to a patient-physician discussion before
beginning statins, the biggest changes in the new
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Age 19 or less

}

Emphasize adherence to healthy lifestyle and assess ASCVD risk in each age group.

Age 20 to 39

'

If family history of

Age 40 to 75

'

If LDL-C is > 70 mg/dL to < 190 mg/dL and no diabetes mellitus,

'f_?ri]afgno_sl?dl premature ASCVD determine 10-year risk of ASCVD and discuss with patient.
with familia .
or LDL-Cis
anpfarcfﬂﬁfg t‘:L > 160 mg/dL, 10-year ASCVD
tlhera then consider
PY- statin therapy. <5% Discuss risk, emphasize healthy lifestyle
(Low) to reduce risk factors (Class I).
5% to < 7.5% Discuss risk, if risk enhancers present, then
(Borderline) discuss moderate-intensity statins (Class IIB).
Discuss risk, if risk estimate and risk enhancers
favor statins, initiate moderate-intensity statins
>7.5% to < 209 '
i < . — to reduce LDL-C by 30% to 49% (Class I).
(Intermediate)? . . . . .
alf risk decision uncertain, consider measuring
coronary artery calcium in select patients.
>20% Discuss risk, initiate high-intensity statins to
(High) reduce LDL-C by > 50% (Class I).

Figure 1. Primary prevention for atherosclerotic cardiovascular disease (ASCVD).

LDL-C = low-density lipoprotein cholesterol

cholesterol guidelines relate to identifying patients at
intermediate risk of ASCVD and how best to stratify
their level of risk.

Intermediate risk

The 2018 guidelines recommend new tools to fur-
ther stratify patients at intermediate risk for ASCVD
using CAC scoring and other new risk-enhancing
factors.

CAC scoring. CAC score measures the amount of
calcium in the artery walls of the heart and arterial
plaque and can help further stratify patients with an
intermediate risk for ASCVD. For patients at mod-
erate risk and unsure about use of statin therapy, a
CAC score may help inform risk-benefit treatment
decisions. A CAC score of:

e A 0 indicates lower risk and favors continued

dietary and lifestyle modifications and no statin
therapy unless diabetes, family history of prema-
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Source: Data from reference 4.

ture coronary heart disease, or cigarette smoking
are present

® 1 t0 99 indicates elevated risk and favors use of

statin therapy especially after age 55

e 100 or greater or the 75th percentile or greater,

indicates the need to initiate statin therapy.

Risk-enhancing factors. The latest cholesterol
guidelines include an extensive list of risk-enhanc-
ing factors (Table 2). Family history is a risk fac-
tor, as in the past, in addition to metabolic disease,
primary hypercholesterolemia, and chronic kidney
disease.

Notably, chronic inflammatory conditions, such
as psoriasis, rheumatoid arthritis, and lupus, are now
considered risk-enhancing factors. Research indicates
that autoimmune disease increases the risk for athero-
sclerosis by 300% to 500%.°

The risk factors related to autoimmune dis-
ease are particularly relevant to women because
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Clinical ASCVD

Not very high-risk ASCVD

Adhere to healthy lifestyle and assess ASCVD risk in each age group

Very high-risk ASCVD

ezetimibe may
be reasonable
(Class Ilb)

LDL-C is = 70 mg/dL, or non-HDL-C is
> 100 mg/dL, adding PCSK9i
is reasonable (Class Ila)

Age <75 Age > 75 High-intensity or maximal statin therapy (Class I)
| =
| R f ! 3
High-intensity statin Resonable Resonable _ o i S
to reduce LDL-C by > 50% to initiate to continue If on maximal If PCKS9i is -
(Class 1) moderate- or high-intensity statin therapy and considered, add i @
I high-intensity statin LDL-Cis > 70 mg/dL, ezetimibe to LD
\ v statin (Class lla) adding ezetimibe maximal statin P2
I high (Class Ila) may be reasonable before adding ! E
. e Class Il PCKS9i -
intensity statin If on maximal (Class 12 | : §
not tolerated, statin therapy L | P2
use moderate- and LDL-C is v L@
intensity statin > 70 mg/dL, i § i i %
(Class 1) 0l If on maximal LDL-C lowering therapy and '3
&
2
o

Figure 2. Secondary prevention for atherosclerotic cardiovascular disease (ASCVD).

HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; PCKS9i = proprotein convertase subtilisin-kexin type 9

inhibitors; RCT = randomized controlled trial

80% of autoimmune disease occurs in women.
Additional risk enhancers unique to women are
premature menopause, menopause before the age
of 40 regardless of whether surgically or naturally,
preeclampsia, gestational diabetes, and polycystic
ovary syndrome.

Another novel factor included in the new guide-
lines is high-risk ethnicity among South Asians.
Lipid and biomarker factors include high-sensitive
C-reactive protein, lipoprotein(a), apolipoprotein B,
and ankle-brachial index. Lipoprotein(a) is a genetic
disorder occurring in 20% of the population and it
increases the risk of early MI and stroke.!' A random-
ized, phase 3 trial in 8,000 patients of an antisense
oligonucleotide drug for cardiovascular disease and
lipoprotein(a) is underway (NCT04023552 available
at clinicaltrials.gov).

The new extensive list of risk enhancers should
be considered to risk stratify and tailor treatment in
patients with an intermediate risk of ASCVD.
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Source: Data from reference 4.

Very high risk/secondary prevention:
Nonstatins and PCSK9 inhibitors
Finally, there is new guidance about the role of non-
statin agents, such as ezetimibe and proprotein con-
vertase subtilisin-kexin type 9 (PCSK9) inhibitors,
in secondary prevention. Very high risk of ASCVD
exists in patients with a clinical history of a major
atherosclerotic event, recent ASCVD, myocar-
dial infarction, or ischemic stroke. These high-risk
patients should have an LDL-C less than 70 mg/dL,
though the Endocrine Society recommends LDL-C
less than 55 mg/dL in patients diabetes and high-risk
features for ASCVD. 2

There are 3 nonstatin drugs currently available for
LDL-C reduction (Table 3). Ezetimibe is a cholesterol
absorption inhibitor shown to lower LDL-C by 18%
taken as monotherapy and 25% taken as combination
therapy.*

The 2 available PCSK9 inhibitors, alirocumab and
evolocumab, inhibit LDL-C receptors from breaking
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TABLE 2
Risk-enhancing factors for ASCVD

Factor Findings

Family history premature ~ Males: age < 55
ASCVD Females: age < 65

Primary LDL-C: 160-189 mg/dL
hypercholesterolemia (4.1-4.8 mmol/L)
Non-HDL-C: 190-219 mg/dL
(4.9-5.6 mmol/L)

Waist circumference: increased
Triglycerides: > 175 mg/dL
Low HDL-C: < 40 mg/dL, men;

< 50 mg/dL, women
Elevated blood pressure
Elevated glucose

Premature menopause
(before 40)

Pre-eclampsia

eGFR: 15-59 mL/min/1.73 m?
with or without albuminuria

Not treated with dialysis
or transplant

Psoriasis, rheumatoid arthritis,

Metabolic syndrome
(3 or more)

Specific to women

Chronic kidney disease

Chronic inflammatory

conditions HIV/AIDS
High-risk ethnicity South Asian
Lipids/biomarkers hs-CRP: > 2.0 mg/L

Lp(a): = 50 mg/dL (> 125 nmol/L)
apoB: > 130 mg/dL
ABl: < 0.9

ABI = ankle-brachial index; apoB = apolipoprotein B; ASCVD = atherosclerotic
cardiovascular disease; eGFR = estimated glomerular filtration rate;

HDL-C = high-density lipoprotein cholesterol; hs-CRP = high-sensitive C-reactive
protein; LDL-C = low-density lipoprotein cholesterol; Lp(a) = lipoprotein(a)

down.* Reduction of LDL-C is reportedly similar at
45% to 58% for alirocumab and 58% to 64% evo-
locumab depending on the dose.*

A very interesting finding about PCSK9 inhibitors
is that unlike statins, no matter how low LDL-C lev-
els go, there is no increased in the risk of diabetes."”
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TABLE 3
Nonstatin therapy for reduction of LDL-C

Average LDL-C

Drug Dose reduction
Ezetimibe 10 mg, daily 18% monotherapy
25% combined
with statin
Alirocumab 75 mg SC, every 2 weeks ~ 45%

(Praluent) 150 mg SC, every 2 weeks  58%

Evolocumab 140 mg SC, every 2 weeks  64%
(Repatha) 420 mg SC, every 4 weeks  58%

LDL-C = low-density lipoprotein cholesterol; SC = subcutaneously

Il STATINS

Important updates to the 2018 cholesterol guidelines
include an emphasis on a risk-benefit discussion
between the clinician and patient before beginning
statin therapy.

Statins remain the first-line drugs for lowering
cholesterol and ASCVD risk reduction. The type of
statin and dose depends on the intensity or degree of

reduction of LDL-C desired (Table 4).

l SUMMARY

With so much awareness and talk about the impor-
tance of cholesterol, many have the false impres-
sion that patients are being over treated for it. In
fact, a very small percentage of patients take 2
lipid-lowering drugs and much of the patient popu-
lation at high risk for ASCVD is not under control,
especially women. The data are robust that patients
at high clinical risk for ASCVD should be treated
aggressively. For patients at intermediate risk,
calcium scoring and attention to risk-enhancing
factors can help stratify ASCVD risk, as well as
present an opportunity for discussion and shared
decision-making.
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1.

TABLE 4
Statin therapy for reduction of LDL-C

Intensity of LDL-C reduction

Drug High (> 50%)

Moderate (30%-49%)

Low (< 30%)

Atorvastatin (Lipitor)
Rosuvastatin (Crestor)
Simvastatin (Zocor)
Pravastatin (Pravachol)
Pitavastatin (Livalo)
Lovastatin (Mevacor, Altoprev)
Fluvastatin XL (Lescol XL)
Fluvastatin (Lescol)

40 mg/80 mg, daily
20 mg/40 mg, daily

10 mg/20 mg, daily
5 mg/10 mg, daily
20 mg/40 mg, daily
40 mg/80 mg, daily
1 mg to 4 mg, daily
40 mg/80 mg, daily
80 mg, daily
40 mg, twice daily

10 mg, daily
10 mg/20 mg, daily

20 mg, daily

20 mg/40 mg, daily

LDL-C = low-density lipoprotein cholesterol
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