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The 2018 American College of Cardiology/American Heart Associa-
tion (ACC/AHA) Cholesterol Guidelines [1] represents the 4th iteration
of cholesterol-based guidelines that originated 3 decades earlier. The
first 3 versions were orchestrated by NIH-NHLBI comprising a nationally
recognized expert panel that formulated the National Cholesterol Edu-
cation Program Adult Treatment Panels I-IIl (ATP I, 1989; ATP II, 1993;
and ATP III, 2001) [2-4]. The earliest guideline (ATP 1) was derived
using early evidence-based trials that included the Lipid Research
Clinics Primary Prevention Trial [5] and supported bile-acid
sequestrants as first-line therapy. In ATP I, an LDL-C target of
<100 mg/dL (or 2.6 mmol/L) was recommended based upon arterio-
graphic studies that suggested reduced progression of coronary disease
when LDL-C levels were below this level [3]. By ATP IIl, a number of
statin based clinical outcome trials had been reported and an LDL-C tar-
get of <100 mg/dL (or 2.6 mmol/L) was recommended for either CHD or
its risk equivalence (e.g., T2DM). An optional LDL-C target of <70 mg/dL
(or 1.8 mmol/L) was recommended for the highest risk patients with
established CHD (e.g., following an acute coronary syndrome) [6]. The
most recent revision in 2013, a collaborative effort between ACC and
AHA emphasized the intensity of LDL-C lowering rather than the target
goals favored in prior guidelines. Depending upon the patient's level of
CHD risk, the guidelines recommended statin-directed LDL-C reduction
of high (~50%), moderate (30-50%) or low (<30%) intensity. While this
rationale was evidence-based inasmuch as the higher percent reduction
in LDL-C translated into greater clinical benefit, as evidenced in the
PROVE-IT trial, [7], some clinicians viewed the removal of LDL-C targets

as a setback. This was because 1) they were easy to monitor and 2) had
been in place for two decades (dating back to ATP II). Moreover, they ar-
gued that to calculate percent LDL-C reduction, they would need to know
their patient's baseline LDL-C. However, because many patients had al-
ready been on statin therapy for years, that would be a near impossible
task except for new patients presenting for initial evaluation. The second
shortcoming voiced by critics was insufficient evidence to recommend
the use of the Pooled Cohorts equation in primary prevention, in part be-
cause it tended to overestimate CHD risk and failed to incorporate other
valuable risk predictors (e.g. coronary calcium score, hs-CRP) [8].

The 2018 ACC/AHA guidelines assuage these concerns by building
upon the strengths of the 2013 ACC/AHA and ATP Ill guidelines and incor-
porating new clinical trial evidence generated since 2013. Specifically, the
3 most noteworthy studies included are IMPROVE-IT [9], FOURIER [10]
and ODYSSEY OUTCOMES [11], all of which demonstrated lower on-
treatment LDL-C to confer greater benefit beyond statin monotherapy.
In IMPROVE-IT, the combination of simvastatin and ezetimibe reduced
LDL-C to ~50 mg/dL and was associated with ~6% RRR in MACE compared
to on-treatment LDL-C of ~70 mg/L (or 1.8 mmol/L) with statin treatment.
This represented the first lipid-based clinical trial designed to test the hy-
pothesis that “lower (LDL-C) is better” compared to the PROVE-IT trial
that was designed as a non-inferiority trial (i.e., atorvastatin would not
be clinically superior to pravastatin) [12].

To further explore the “lower is better” hypothesis, the FOURIER study
found that treatment with the PCSK9 inhibitor, evolocumab, resulted in im-
proved outcomes (15% relative risk reduction) associated with low on-
treatment LDL-C. In fact, a post-hoc analysis observed continued benefit
(without increases in non-CHD events) even with on-treatment LDL-C
<10 mg/dL [13]. Similarly, the ODYSSEY OUTCOMES trial, testing the
PCSK9 inhibitor, alirocumab in ACS patients receiving maximal statin and/
or ezetimibe demonstrated improved outcomes (15% relative risk reduction)
with the greatest benefit attained in patients with baseline LDL-C levels of
100 mg/dL (2.6 mmol/L) or greater (24% relative risk reduction) [11].

The 2018 guidelines continue to focus on secondary prevention al-
though considerably more guidance is now placed in primary
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Table 1
Very high risk of future CVD events.

Table 2
ASCVD Risk Enhancers.

Major ASCVD events
Recent ACS (within the past 12 mo)
History of MI (other than recent ACS event listed above)
History of ischemic stroke
Symptomatic PAD (history of claudication with ABI <0.85, previous
revascularization or amputation
High risk conditions
Age>65y
Heterozygous familial hypercholesterolemia
History of prior CABG or PCI outside of major ASCVD event(s)
Diabetes Mellitus
Hypertension
CKD (eGFR 15-59 ml/min/1.73 m?
Current smoking
Persistently elevated LDL-C (2100 mg/dL or > 2.6 mmol/L) despite maximally
tolerated statin therapy and ezetimibe
History of congestive heart failure

prevention. For secondary prevention, patients at very high risk of fu-
ture CVD events, defined by either 2 major CVD events (i.e., ACS within
the past year or history of MI, CVA or PAD) or 1 major CVD event and 2
or more high-risk conditions (Table 1), the recommendation is for a
high-intensity statin to drive LDL-C levels down by at least 50%
(e.g., atorvastatin 40-80 mg or rosuvastatin 20-40 mg per day) AND if
LDL-C remains 70 mg/dL (1.8 mmol/L) or greater then to add a second
agent beginning with ezetimibe, followed by a PCSK9 inhibitor to
lower LDL < 70 mg/dL (or 1.8 mmol/L). In other words, the new guide-
lines incorporate both LDL-C measures in high-risk patients, the inten-
sity of LDL-C lowering AND an LDL-C target goal.

With respect to primary prevention, the new guidelines include a
Class I indication for treatment with a high-intensity statin at LDL-C
levels equal to or exceeding 190 mg/dL or a moderate-intensity statin
(e.g., atorvastatin 10-20 mg, rosuvastatin 5-10 mg, pitavastatin 2-
4 mg, simvastatin 20-40 mg) in diabetics aged 40-75 years. The Pool
Cohort Equation is also used to distinguish between “Low Risk” subjects
(<5% likelihood of a CVD event over 10 years) who are not deemed can-
didates for statin therapy and “High Risk” subjects (>20% likelihood of a
CVD event over 10 years) for whom high-intensity statin therapy con-
tinues to be recommended (Class I indication). In addition to aiming
for at least a 50% reduction in LDL-C, an LDL-C target of <100 mg/dL
(or 2.6 mmol/L) is now recommended for these high-risk primary pre-
vention cases.

While patients in “Intermediate Risk” (7.5%-19.9%) are recom-
mended for moderate-intensity statin therapy, a new feature of the
2018 Guidelines is the incorporation of “ASCVD Risk Enhancers”
(Table 2) to help identify potential patients in the “Borderline” risk
range (5-7.5%, 10-year risk) who may benefit from moderate-
intensity statin therapy. The presence of at least 1 risk enhancer and/
or abnormal lipid biomarker would raise discussion for such treatment
consideration. Another highlight of the updated guidelines is advocating
coronary artery calcium (CAC) measurements in the “Intermediate-
Risk” group when a treatment consensus is not reached. In these
cases, CAC levels at or exceeding 100 Agatston Units or the 75% percen-
tile based on age and gender would favor treatment.

Arguably, a major shortcoming of the 2018 Guidelines were recom-
mendations for treating HTG. While recommendations for lifestyle ther-
apy in patients with moderate HTG (175-499 mg/dL) was not altered
[14] new recommendations were made for treatment with severe
HTG (>500 mg/dL) and an ASCVD risk of 7.5% or greater. Specifically,
it included the initiation or intensification of statin therapy, rather
than primary HTG lowering agents (e.g., fibrate, niacin) as had been
the case in prior guidelines. Ironically, the results of the REDUCE-IT clin-
ical outcomes trial [15], that tested IPE (4 g daily) in patients with mod-
erate HTG and elevated CVD risk were presented 2-hours after the ACC/
AHA guidelines were released, leading some to conclude that the 2018

Family history of premature ASCVD

Persistently elevated LDL-C > 160 mg/dL or (24.1 mmol/L)

Chronic kidney disease

Metabolic syndrome

Conditions specific to women (e.g., preeclampsia, premature menopause)
Inflammatory disease (especially rheumatoid arthritis, psoriasis, HIV)
Ethnicity (e.g., South Asia ancestry)

Lipid/biomarkers:

« Persistently elevated triglycerides
* (2175 mg/dL, [>2.0 mmol/L])

In selected individuals if measured:

* hs-CRP > 2.0 mg/L

* Lp(a) levels > 50 mg/dL or > 125 nmol/L
* apoB 2> 130 mg/dL

* Ankle-branchial index (ABI) < 0.9

cholesterol guidelines were already out-of-date! That was because
compared to placebo, IPE treated subjects experienced a 25% RRR in
the primary endpoint (composite of cardiovascular death, nonfatal MI,
nonfatal CVA, coronary revascularization, or unstable angina) and a
20% reduction in cardiovascular death, the first lipid-based study to
demonstrate such benefit beyond statin monotherapy.

In summary, the 2018 ACC/AHA new guidelines expand the evi-
dence base by re-incorporating LDL-C targets in high risk secondary
(i.e., <70 mg/dL or 1.8 mmol/L) and primary (i.e., <100 mg/dL or
2.6 mmol/L) prevention patients receiving statin therapy. Cholesterol
absorption inhibitors (i.e., ezetimibe) and PCSK9 inhibitors
(evolocumab and alirocumab) are endorsed if patients are statin-
intolerant or have not attained their LDL-C target goal. ASCVD risk en-
hancers are a new feature to aid in deciding whether statin therapy
should be considered in borderline -intermediate risk patients without
established CVD. The recommendations for moderate HTG are outdated
based on the REDUCE-IT Trial results. However, completion of 2 addi-
tional clinical outcome trials in patients with moderate HTG
(i.e., STRENGTH and PROMINENT) is likely to influence recommenda-
tions for treating HTG in future guidelines.
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