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ABSTRACT

Objective: Dyslipidemia is recognized as a prominent risk factor for cardiovascular and cerebrovascular diseases but it is
manageable through therapeutic and lifestyle intervention, Interpreting the latest guidelines is essential for an application of
recommendation from guidelines into clinical practice, Therefore, this study aimed to compare the most recent guidelines on
dyslipidemia treatment recommendations in Korea and USA, Methods: This study analyzed and compared 2015 Korean guidelines
for the management of dyslipidemia, 2013 American College of Cardiology/American Heart Association (ACC/AHA) guideline and
2016 supportive guidelines from ACC. Results: A comparison was made focused on the following: target patients based on
cardiovascular risk assessment, target goal, and treatment strategies including statin and non—statin therapies. Four target patient
groups by risk were suggested in 2015 Korean guideline and cardiovascular risk factors were also considered for initiation of lipid
lowering therapy. Titrated statin regimen was recommended by Korean guideline to reach LDL cholesterol and non—HDL
cholesterol target level, In 2013 ACC/AHA guideline, four statin benefit group was introduced considering ASCVD risk and high
intensity statin or intermediate intensity statin use were recommended without dose titration, 2016 update was to support non—
statin therapy based on updated evidence and new consideration of ezetimibe, PCSK9—inhibitor and bile acid sequestrant was
brought up. Conclusion: Guidelines are continuously updating as new and important clinical data are constantly released along
with the advent of newly approved drugs for lipid disorder, This article provides resources that facilitates uptake of these

recommendations into clinical practice,
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Cardiology/American Heart Association Task Force on
Practice Guidelines.®)
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(Adult Treatment Panel I1T) Final Report’
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Task Force on Practice Guidelines.

atherosclerotic cardiovascular risk in adults: a report of the
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Task Force on Practice Guidelines.®
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Consensus Documents.”
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Patient Risk Category LDL cholesterol level Treatment Recommendation LDL & non-HDL Cholesterol Goal

Very high risk patients” | | Ilie\:gfrdless of LDL cholesterol
- Coronary artery disease

- Ischemic stroke

- Transient ischemic attack

- Peripheral artery disease

High risk patients LDL cholesterol 70-99mg/dL

- Carotid artery diseaset LDL cholesterol 100-129mg/dL
- Abdominal aneurysm 130-159mg/dL
- Diabetes

160-189mg/dL
2190mg/dL

LDL cholesterol 70-99mg/dL
100-129mg/dL

two or more major risk factors*

Intermediate risk patients*
X LDL cholesterol 130-159mg/dL

>190mg/dL

LDL cholesterol 70-99mg/dL
100-129mg/dL
130-159mg/dL

LDL cholesterol 160-189mg/dL
>190mg/dL

Low risk patients K

One or few major risk factors*

__ Lifestyle modification and consider drug
if uncontrolled

— Lifestyle modification and drug intervention

— Lifestyle modification and drug intervention

Lifestyle modification and consider drug
if uncontrolled

160-189mg/dL ~ — Lifestyle modification and drug intervention >-

__ Lifestyle modification and consider drug
if uncontrolled

— Lifestyle modification and drug intervention

*Upon the onset of acute myocardial infarction, administer statin regardless LDL cholesterol concentration. at baseline. For very high risk cases other than AMI, statin administration can
be considered even at <70 mg/dL of LDL cholesterol. tIf carotid artery stenosis >50% is verified. *For intermediate and low risk cases, consider to start statin if LDL cholesterol
concentration is high even after lifestyle modification for weeks or months. LDL: low density lipoprotein

# Major risk factors (LDL Cholesterol excluded)
1) Smoking

2) Hypertension: Systolic blood pressure>140mmHg or diastolic blood pressure>90mmHg or taking antihypertensive agents

3) Low HDL cholesterol (<40mg/dL)
4) Age: Male245 years old, Female>55 years old

5) Family history of premature coronary artery disease: If any of the parents or siblings (Male:<55 years old, Female:<65 years old) had CAD

Fig. 1. 2015 Korean Guidelines for Management of Dyslipidemia; Treatment recommendation and LDL/non-HDL cholesterol goals in

different risk category.
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Four statin benefit group

Clinical ASCVD Age 21-75y
(Atherosclerotic Cardiovascular Disease)

Including history of or current ACS, MI,

stable or unstable angina, coronary or other Age >75y

arterial revascularization, stroke, TIA, or PAD
presumed to be of atherosclerotic origin

LDL cholesterol>190mg/dL

Not due to secondary modifiable causes,
such as medications, metabolic
disorders, underlying disease, poor diet

Type 2 Diabetes Mellitus
LDL cholesterol 70-189mg/dL

10-year ASCVD risk >7.5%
Age 40-75y <

10-year ASCVD risk <7.5%

LDL cholesterol 70-189mg/dL

Age 40-75y — 10-year ASCVD risk >7.5%

— High-intensity statin

— Moderate-intensity statin

— Moderate or High-intensity statin

oA ABZ] T L F9] A sl =ehel vl /279

Recommended statin intensity

— High-intensity statin

High-intensity Statin Therapy
Intended to lower LDL-C by 250%

— Moderate-intensity statin

Atrovastatin 40 to 80mg daily
Rosuvastatin 20 to 40mg daily

High-intensity statin

Moderate-intensity statin therapy
Intended to lower LDL-C
by 30% to <50%

Atorvastatin 10 to 20mg daily
Rosuvastatin 5 to 10mg daily
Simvastatin 20 to 40mg daily
Pravastatin 40 to 80mg daily
Losuvastatin 40mg daily
Fluvastatin XL 80mg daily
Fluvastatin 40mg twice daily
Pitavastatin 2 to 4mg daily

Fig. 2. 2013 ACC/AHA guideline summary of statin recommendation for blood cholesterol treatment to reduce ASCVD risk in adult.
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Table 1. Comparison of recent lipid management guidelines in Korea and USA

2015 Korean guideline®

2013 ACC/AHAS

2016 ACC Updates’

Risk 1) Very high risk: coronary artery  ASCVDP risk factors : primary LDL-C  ASCVD risk factors or risk markers for ASCVD : family
factors disease, ischemic stroke, > 160 mg/dL, genetic history of premature ASCVD events, tobacco use,
fransient ischemic attack, hyperlipidemias, family history of diabetes, hypertension, CKD, evidence of
peripheral artery disease premature ASCVD with onset <55  subclinical atherosclerosis, elevated lipoprotein(ay),
2) High risk: carotid artery disease (if years of age in first-degree male  elevated high-sensitivity C-reactive protein
carotid artery stenosis >50% is relative or <65 years of age in a first-
verified), abdominal aneurysm, degree female relative, high- High risk markers : 10-year ASCVD risk >20%, primary
diabetes sensitivity C-reactive protein >=2mg/ LDL-C >160mg/dL at baseline, other major ASCVD
3) Intermediate risk: two or more |, coronary artery calcium score > risk factors that are poorly controlled, family history
maijor risk factors® 300 Agatston units or >75th of premature ASCVD with or without elevated
4) Low risk: one or few major risk  percentile for age, sex, ethnicity,  lipoprotein(a), evidence of accelerated subclinical
factors® ankle-brachial index <0.9 atherosclerosis(e.g. coronary artery calcification),
elevated hs-CRP, other risk-modifying conditions
such as CKD, HIV, chronic inflammatory disorders
Target Same as above Four statin benefit groups Consistent with 2013 guideline
patients 1) Clinical ASCVD
2) primary elevations of LDL-C >190
mg/dL
3) diabetes aged 40 to 75 years
with LDL-C 70 0189 mg/dL and
without clinical ASCVD
4) without clinical ASCVD or
diabetes with LDL-C 70 to189
mg/dL and estimated 10-year
ASCVD risk >7.5%
Target Primary target is LDL-C and The Expert Panel makes no Patients >21 years of age with ASCVD, on Statin for
goal secondary target is non-LDL-C. recommendations for or against  secondary prevention

1) Very high risk: LDL-C < 70mg/dL
(non-HDL-C < 100 mg/dL) or
more than 50% reduction from
baseline

2) High risk: 100 mg/dL (non-HDL-C
< 130 mg/dL)

3) Intermediate risk: LDL-C <
130 mg/dL (non-HDL-C <
160 mg/dL)

4) Low risk: LDL-C < 160 mg/dL
(non-HDL-C < 190 mg/dL)

specific LDL-C or non-HDL-C
targets for the primary or
secondary prevention of ASCVD.

1) without comorbidities: >50% reduction in LDL-C
from baseline (and may consider LDL-C<100 mg/
dl)

2) with comorbidities: >50% reduction in LDL-C from
baseline (and may consider LDL-C<70 mg/dL or
non-HDL-C<100mg/dL for patients with diabetes)

3) LDL = 190 mg/dL: =50% reduction in LDL-C from
baseline (and may consider LDL-C<70 mg/dL)

Patients without ASCVD, on Statin for primary

prevention

4) =221 years of age, LDL > 190 mg/dL: >50%
reduction in LDL-C from baseline (and may
consider LDL-C<100mg/dlL)

5) @ with Diabates, Aged 40-75 years, LDL 70-189
mg/dL, 10-year ASCVD risk <7.5% & without high-
risk features: 30 fo <50% reduction in LDL-C from
baseline (and may consider LDL-C<100 mg/dL or
non-HDL-C<130 mg/dL for patients with diabetes)

5) @ with Diabates, Aged 40-75 years, LDL 70-

189 mg/dL, 10-year ASCVD risk >7.5%: =50%

reduction in LDL-C from baseline (and may

consider LDL-C<100mg/dL or non-HDL-C<130 mg/

dL for patients with diabetes)

without Daibates, Aged 40-75 years, LDL 70-

189 mg/dL, 10-year ASCVD risk >7.5%: 30 to <50%

reduction in LDL-C from baseline (and may

consider LDL-C<100 mg/dL)
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Table 1. Comparison of recent lipid management guidelines in Korea and USA (continued)

Medication

- Statin is the drug of choice.

- Ezetimibe: add-on therapy to
statin in patients not reaching
LDL-C target.

- Omega-3: add-on therapy to
statin in combined
hyperlipidemia.

- Fibric acid derivatives: add-on
therapy to statin in combined
hyperlipidemia with high levels of
both LCL-C and triglyceride.

- Nicotinic acid: can be used as an
add-on therapy to statin in
combined hyperlipidemia but
caution is needed for an
increased risk of adverse event.

Fixed dose statins with three level

intensity are used.

1) High-intensity: atorvastatin (40)-80
mg, rosuvastatin 20-(40) mg

2) Moderate-intensity: atorvastatin
10-(20) mg, rosuvastatin (5)-10
mg, simvastatin 20-40 mg,
pravastatin 40-(80) mg, lovastatin
40 mg, fluvastatin 80 mg,
pitavastatin 2-4 mg

3) Low-intensity: simvastatin 10 mg,
pravastatin 10-20 mg, lovastatin
20 mg, fluvastatin 20-40 mg,
pitavastatin 1 mg

The order of medication use according to
seven groups mentioned as above were
included.

1) & 2): maximally tolerated statin intensity —
ezetimibe(10mg daily) — BAS — PCSK9
inhibitor

3) maximally tolerated statin therapy — high-
intensity statin — PCSK9 Inhibitor —
ezetimibe or BAS (Statin-intolerant patients:
regardless of the use of ezetimibe, BAS or
PCSK9 inhibitor, mipomersen, lomitapide,
LDL apheresis can be used.)

4) maximally tolerated statin therapy — high-
intensity statin — maximally tolerated statin
with ezetimibe or PCSK? inhibitor in high risk
patients / ezetimibe intolerant — PCSK9
inhibitor — BAS (Mipomersen, Lomitapide
may be needed to control LDL-C in
patients with ASCVD and baseline LDL-C
$190 mg/dL and/or phenotypic HoFH)

5) @ moderate- to high-intensity statin —
ezetimibe — BAS

5) @ high-intensity statin — ezetimibe — BAS
(colesevelam)

6) moderate- to high-intensity statin — high-
intensity statin — ezetimibe or BAS (second
option)

9 Maijor risk factors: smoking, hypertension (SBP 2140 mmHg or DBP 290mmHg or taking antihypertensive agents), HDL-C <40 mg/dL, age (male >
45 years old, female 2 55 years old), family history of premature coronary artery disease (if any of the parents or siblings, male < 55 years old,
female < 65 years old) had CAD
POverall ASCVD : acute coronary syndromes, a history of MI, stable or unstable angina, coronary or other arterial revascularization, stroke, tran-
sient ischemic attack, peripheral arterial disease presumed to be of atherosclerotic origin
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Table 2. Treatment Approach in é patient groups on the role of non-statin therapies in addition to statin'®

Patient populations

Statin Goal

Optional non-statin medication

Secondary prevention: patients >21 years of
age with stable clinical ASCVD without
comorbidities

>50% LDL-C reduction, or optionally, LDL-C
<70 mg/dL or non-HDL-C <100mg/dL on
maximally tolerated statin

First line: ezetimibe (if not at statin goal)
Second line: BAS (if ezetimibe intolerant and
triglycerides < 300 mg/dL); PCSK? inhibitor (if
not at statin goal)

Secondary prevention: patients >21 years of
age with clinical ASCVD with comorbidities

>50% LDL-C reduction, or optionally, LDL-C
<70 mg/dL or non-HDL-C <100mg/dL on
maximally folerated statin

First line: ezetimibe (if not at statin goal)
Second line: BAS (if ezetimibe intolerant and
triglycerides < 300 mg/dL); PCSK? inhibitor (if
not at statin goal)

Secondary prevention: patients >21 years of
age with clinical ASCVD and baseline LDL-C

>190mg/dL not due to secondary causes

>50% LDL-C reduction, or optionally, LDL-C
<70 mg/dL or non-HDL-C <100mg/dL on
maximally folerated statin

First line: ezetimibe or PCSK9 inhibitor (if not
at statin goal)

Second line: BAS (if ezetimibe intolerant and
triglycerides < 300 mg/dL)

Primary prevention: patients >21 years of
age without clinical ASCVD and with
baseline LDL-C =190 mg/dL not due to
secondary causes

>50% LDL-C reduction, or optionally, LDL-C
<100 mg/dL or non-HDL-C <130 mg/dL on
maximally folerated statin

First line: ezetimibe or PCSK9 inhibitor (if not
at statin goal)

Second line: BAS (if ezetimibe infolerant and
friglycerides < 300 mg/dL)

Primary prevention: patients aged 40-75 years
without clinical ASCVD and with diabetes
and baseline LDL-C 70-189 mg/dL

>50% LDL-C reduction, or optionally, LDL-C
<100 mg/dL or non-HDL-C <130 mg/dL on
maximally tolerated statin

First line: ezetimibe (if not at statin goal)
Second line: BAS (if ezetimibe intolerant and
triglycerides < 300 mg/dlL)

Primary prevention: patients aged 40-75 years
without clinical ASCVD or diabetes, with LDL-
C 70-189 mg/dL and 10-Year ASCVD risk >

7.5%

30%-49% LDL-C reduction, or optionally, LDL-
C <100 mg/dL or non-HDL-C <130 mg/dL on
moderate intensity statin

First line: ezetimibe (if not at statin goal or
with high-risk markers?)

Second line: BAS (if ezetimibe intolerant and
triglycerides < 300 mg/dlL)

910-year ASCVD risk 220%, baseline LDL-C 2160 mg/dL, poorly controlled other ASCVD risk factors, family history of premature ASCVD with or with-
out elevated Lp(a), evidence of subclinical atherosclerosis (eg, coronary artery calcification), elevated hs-CRP, chronic kidney disease, HIV, or

other chronic inflammatory disorders

ASCVD: Atherosclerotic Cardiovascular Disease, PCSK?: proprotein convertase subtilisin/kexin 9, BAS: bile acid sequestrant, HDL-C: high-density
lipoprotein cholesterol, hs-CRP: highsensitivity C-reactive protein, LDL-C: low-density lipoprotein cholesterol, Lp: lipoprotein
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