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Therapeutic Class Overview

Statins (HMG-CoA Reductase Inhibitors)

INTRODUCTION

e The 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitors (also known as statins) include
single entity agents (atorvastatin, fluvastatin, lovastatin, pitavastatin, pravastatin, rosuvastatin, and
simvastatin), as well as fixed-dose combination products (amlodipine/atorvastatin, ezetimibe/atorvastatin, and
ezetimibe/simvastatin). The statins work by inhibiting HMG-CoA reductase, which is the rate-limiting enzyme
involved in hepatic cholesterol synthesis. This enzyme catalyzes the conversion of HMG-CoA to mevalonate,
which is a cholesterol precursor. Inhibition of HMG-CoA reductase decreases hepatic cholesterol synthesis,
causing up-regulation of low-density lipoprotein cholesterol (LDL-C) receptors. Statins also decrease the
release of lipoproteins from the liver.

e The statins are the most effective class of oral drugs to lower LDL-C. Depending on the agent selected,
moderate-intensity statins can decrease LDL-C by 30 to 49% and high-intensity statins can decrease LDL-C
levels =2 50%. The effects on LDL-C are dose-dependent and log-linear. Statins also decrease triglycerides
(TG) and increase high-density lipoprotein cholesterol (HDL-C) by varying levels (Stone et al, 2013).

o Ezetimibe inhibits the intestinal absorption of cholesterol, which decreases the delivery of cholesterol to the
liver. This causes a reduction of hepatic cholesterol stores and an increase in clearance of cholesterol from
the blood.

¢ Amlodipine is a calcium channel blocker that is approved for the treatment of hypertension (HTN), chronic
stable angina and vasospastic angina, as well as to reduce the risks of hospitalization or revascularization in
patients with angiographically confirmed coronary artery disease (CAD).

e Statins that are included in this review are listed in Table 1. All products are now available in a generic
formulation except for ALTOPREV® (lovastatin extended-release) (Orange Book: Approved Drug Products
with Therapeutic Equivalence Evaluations, 2017).

e The combinations niacin/lovastatin (ADVICOR®) and niacin/simvastatin (SIMCOR®) were removed from the
market because the Food and Drug Administration (FDA) determined that a reduction in TG and increase in
HDL-C do not contribute to decreased cardiovascular events according to the newest evidence (AbbVie,
2016).

e The agents included in this review are listed in Table 1 by brand name. Since there are some branded agents
that contain the same generic component, the remaining tables in the review are organized by generic name.

Table 1. Medications Included Within Class Review

Drug Manufacturer FDA Approval Date Generic Availability
ALTOPREYV (lovastatin Covis Pharma 06/26/2002 .
extended-release)

CRESTOR (rosuvastatin) AstraZeneF:a 08/12/2003 v
Pharmaceuticals

LESCOL (fluvastatin) Novartis 12/31/1993 v

LESCOL XL (fluvastatin Novartis 10/06/2000 v

extended-release)

LIPITOR (atorvastatin) Pfizer. 12/17/1996 v

LIVALO® (pitavastatin) Kowa Company 08/03/2009 v

MEVACOR (lovastatin)* Merck & Co., Inc 08/31/1987 v

PRAVACHOL (pravastatin) BrlstoICMyers Squibb 10/31/1991 v

ompany

ZOCOR (simvastatin) Merck & Co., Inc. 12/31/1991 v

CADUET (amlodipine/ Pfizer 01/30/2004 Y

atorvastatin)

LIPTRUZETY Watson Labs Teva 04/26/2017 v
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Drug Manufacturer FDA Approval Date | Generic Availability
(ezetimibe/atorvastatin)
®
VYTORIN® . Merck & Co., Inc. 07/23/2004 v
(ezetimibe/simvastatin)

*The brand, MEVACOR, has been discontinued.
1The brand, LIPTRUZET, by Merck was discontinued in 2015. A generic formulation by Watson Labs Teva was recently approved by the FDA.

(Drugs@FDA, 2017; Orange Book: Approved Drug Products with Therapeutic Equivalence Evaluations, 2017)
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INDICATIONS
Table 2. FDA-approved Indications
Single-Entity Agents Combination Products
o = P © = 8 — ] = = =) 2 =20
Indications % 7 g 2 [ § 7 _g— % g % g 7
S| 3| 3| 8| & | 3| E| €5 | %5 |§&E
2 = = = s o = = o | oG
Hypertriglyceridemia
Reduce elevated TG in patients with hypertriglyceridemia v y v v
(atorvastatin)
Treatment of adult patients with hypertriglyceridemia in y
combination with diet
Primary Hypercholesterolemia and Mixed Dyslipidemia
Reduce elevated total cholesterol (TC), LDL-C, apolipoprotein B v v
(apo B), and TG and to increase HDL-C in patients with primary v v (ER) v v v v | (atorvastatin) v
hyperlipidemia or hypercholesterolemia and mixed dyslipidemia
Reduce TC, LDL-C, and apo B levels in children with
heterozygous familial hypercholesterolemia (HeFH) if after an
adequate trial of diet therapy the following findings are present: . y
LDL-C remains 2189 (lovastatin only) or 190 mg/dL OR LDL-C v vi# (R) v it Vit | v (atorvastatin)
remains 2160 mg/dL and there is a positive family history of
premature cardiovascular disease (CVD) or two or more other
cardiovascular risk factors are present in the pediatric patient
Reduce elevated TG and very high LDL-C in patients with y
primary dysbetalipoproteinemia
Reduce TC and LDL-C in patients with homozygous familial y
hypercholesterolemia (HoFH) as an adjunct to other lipid- v v (atorvastatin) v
lowering treatments or if such treatments are unavailable
Reduce TC, LDL-C, and apo B in adults with HoFH v
Reduce LDL-C, TC, non HDL-C and apo B in children and
adolescents with HoFH, as monotherapy or with other lipid- v A
lowering therapies
Reduction of elevated TC and LDL-C levels in patients with Ve
primary hypercholesterolemia (IR)
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Treatment of patients with primary dysbetalipoproteinemia who v
do not respond adequately to diet (atorvastatin)

Prevention of CVD

Adjunctive therapy to diet to slow the progression of
atherosclerosis in adult patients as part of a treatment strategy to
lower TC and LDL-C to target levels

Reduce the risk of myocardial infarction (MI) and stroke in
patients with type 2 diabetes, and without clinically evident v

coronary heart disease (CHD), but with multiple risk factors for (atorvastatin)
CHD such as retinopathy, albuminuria, smoking, or HTN

Reduce the risk of MI, stroke, revascularization procedures, and
angina in adult patients without clinically evident CHD, but with v

multiple risk factors for CHD such as age, smoking, HTN, low (atorvastatin)
HDL-C, or a family history of early CHD

Reduce the risk of MI, undergoing myocardial revascularization
procedures, and cardiovascular mortality with no increase in
death from noncardiovascular causes in patients with
hypercholesterolemia without clinically evident CHD

Reduce the risk of MI, unstable angina, and coronary
revascularization procedures in patients without symptomatic vy
CVvD

Reduce the risk of non-fatal Ml, fatal and non-fatal stroke,
revascularization procedures, hospitalization for congestive heart v
failure, and angina in patients with clinically evident CHD

v
(atorvastatin)

Reduce the risk of stroke, MI, and arterial revascularization
procedures in patients without clinically evident CHD but with an
increased risk of CVD based on age =50 years old in men and
=60 years old in women, high sensitivity C-reactive protein =2 v
mg/L, and the presence of at least one additional CVD risk factor
such as HTN, low HDL-C, smoking, or a family history of
premature CHD

Reduce the risk of total mortality by reducing coronary death, M,
undergoing myocardial revascularization procedures, stroke and
stroke/transient ischemic attack, and to slow the progression of
coronary atherosclerosis in patients with clinically evident CHD
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Reduce the risk of total mortality by reducing CHD deaths, non-
fatal MI and stroke, and need for coronary and non-coronary
revascularization procedures in patients at high risk of coronary v
events because of existing CHD, diabetes, peripheral vascular
disease, history of stroke or other cerebrovascular disease
Reduce the risk of undergoing coronary revascularization
procedures and slow the progression of coronary atherosclerosis v
in patients with clinically evident CHD

Slow the progression of coronary atherosclerosis in patients with

CHD as part of a treatment strategy to lower TC and LDL-C to v

target levels

Other

Reduce the risk of hospitalization for angina and to reduce the v

risk of a coronary revascularization procedure in patients with (amlodipine)

recently documented CAD by angiography and without heart

failure or an ejection fraction <40%

Symptomatic treatment of chronic stable angina v
(amlodipine)

Treatment of confirmed or suspected vasospastic angina v
(amlodipine)

Treatment of HTN, to lower blood pressure v
(amlodipine)

Abbrv: CAD=coronary artery disease, CHD=coronary heart disease, ER=extended-release, IR=immediate-release, HTN=hypertension, MI=myocardial infarction.
§When the response to diet restricted in saturated fat and cholesterol and to other nonpharmacological measures alone has been inadequate.

{lin boys and postmenarchal girls 10 to 17 years of age.

#In adolescent boys and adolescents girls who are at least one year post-menarche, 10 to 16 years of age.

**In adolescent boys and girls who are at least one year post-menarche, 10 to 17 years of age.

11In children and adolescent patients eight to 17 years of age

#ln children and adolescents ages seven to 17

yFor ER lovastatin, for patients at high risk; for IR lovastatin, for patients with average to moderately elevated TC and LDL-C and below average HDL-C

(Prescribing information: ALTOPREV®, 2016; CADUET®, 2017; CRESTOR®, 2016; LESCOL®, 2012; LESCOL XL®, 2012; LIPITOR®, 2017; LIVALO®, 2016; MEVACOR®,
2014; PRAVACHOL®, 2017; VYTORIN®, 2016; ZOCOR®, 2015)
Clinical Pharmacology, 2017

Information on indications, mechanism of action, pharmacokinetics, and safety has been obtained from the prescribing information for the individual products, except where
noted otherwise.
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CLINICAL EFFICACY SUMMARY

Numerous clinical trials have demonstrated that the statins (single-entity and combination products) can effectively
lower LDL-C, non-HDL-C, total cholesterol (TC), and TG, as well as positively impact other lipid/lipoprotein
parameters. Additionally, many studies have compared active treatment to placebo or compared combination therapy
to monotherapy. In these studies, the more aggressive treatment regimens often improved lipid parameters to a
greater extent than the less-intensive treatment regimens (Ai et al, 2008; Alvarez-Sala et al, 2008; Arca et al, 2007;
Avis et al, 2007; Avis et al, 2010; Ballantyne et al, 2003; Ballantyne et al, 2004; Ballantyne et al, 2005; Ballantyne et
al, 2006; Ballantyne et al, 2007; Ballantyne et al, 2008; Bardini et al, 2010; Bays et al, 2004; Bays et al, 2010; Bays et
al, 2013; Bays et al, 2008a; Bays et al, 2008b; Becker et al, 2008; Betteridge et al, 2007a; Betteridge et al, 2007b;
Braamskamp et al, 2015; Brown et al, 1990; Bullano et al, 2006; Bullano et al, 2007; Calza et al, 2008; Catapano et
al, 2006; Charland et al, 2010; Chenot et al, 2007; Clearfield et al, 2006; Coll et al, 2006; Conard et al, 2008;
Constance et al, 2007; Davidson et al, 2002; Deedwania et al, 2007a; Derosa et al, 2009; Erdine et al, 2009; Eriksson
et al, 1998; Eriksson et al, 2011; Faergeman et al, 2008; Farnier et al, 2007; Farnier et al, 2008; Farnier et al, 2009;
Feldman et al, 2004; Feldman et al, 2006; Ferdinand et al, 2006; Ferdinand et al, 2012; Flack et al, 2008; Florentin et
al, 2011; Foody et al, 2010; Fox et al, 2007a; Fox et al, 2007b; Gagné et al, 2002; Gaudiani et al, 2005; Goldberg et
al, 2004; Goldberg et al, 2006; Goldberg et al, 2009; Grimm et al, 2010; Gumprecht et al, 2011; Hall et al, 2009;
Harley et al, 2007; Hing Ling et al, 2012; Hobbs et al, 2009; Hogue et al, 2008; Hunninghake et al, 2001; lllingworth et
al,1994; Insull et al, 2007; Jones et al, 2003; Jones et al, 2009a; Jones et al, 2009b; Kerzner et al, 2003; Kipnes et al,
2010; Knapp et al, 2001; Koshiyama et al, 2008; Kumar et al, 2009; Lee et al, 2007; Leiter et al, 2007; Leiter et al,
2008; Lewis et al, 2007; Lloret et al, 2006; Marais et al, 2008; May et al, 2008; Mazza et al, 2008; Melani et al, 2003;
Meredith et al, 2007; Messerli et al, 2006; Milionis et al, 2006; Mohiuddin et al, 2009; Motomura et al, 2009; Neutel et
al, 2009; Nicholls et al, 2010; Ose et al, 2007; Ose et al, 2009; Ose et al, 2010; Park et al, 2005; Park et al, 2010;
Pearson et al, 2007; Piorkowski et al, 2007; Polis et al, 2009; Preston et al, 2007; Reckless et al, 2008; Robinson et
al, 2009; Rodenburg et al, 2007; Roeters van Lennep et al, 2008; Rogers et al, 2007; Rosenson et al, 2009; Rotella et
al, 2010; Roth et al, 2010; Saito et al, 2002; Sansanayudh et al, 2010; Sasaki et al, 2008; Shafiq et al, 2007;
Stalenhoef et al, 2005; Stein et al, 2003; Stein et al, 2004; Stein et al, 2007; Stein et al, 2008; Viigimaa et al, 2010;
Vuorio et al, 2014; Winkler et al, 2007; Winkler et al, 2009; Wlodarczyk et al, 2008; Wolffenbuttel et al, 2005;
Yoshitomi et al, 2006; Zieve et al, 2010).

All of the statins, with the exception of pitavastatin, have been shown to have beneficial effects on CHD outcomes,
and the majority of them (atorvastatin, pravastatin, rosuvastatin, and simvastatin) have also been shown to decrease
the risk of stroke (Afilalo et al, 2007; Afilalo et al, 2008; Ahmed et al, 2006; Amarenco et al, 2009a; Amarenco et al,
2009b; Asselbergs et al, 2004; Athyros et al, 2002; Athyros et al, 2007; Baigent et al, 2005; Barter et al, 2007; Briel et
al, 2006; Bushnell et al, 2006; Byington et al; 1995; Cannon et al, 2004; Cannon et al, 2006; Cannon et al, 2015;
Chan et al, 2010; Cholesterol Treatment Trialists' (CTT) Collaborators, 2008; Chonchol et al, 2007; Colhoun et al,
2004; Collins et al, 2003; Crouse et al, 2007; de Lemos et al, 2004; Deedwania et al, 2006; Deedwania et al, 2007b;
Downs et al, 1998; Everett et al, 2010; Ford et al, 2007; Furberg et al, 1994; Hitman et al, 2007; Hulten et al, 2006;
Khush et al, 2007; Knopp et al, 2006; Koenig et al, 2001; LaRosa et al, 2005; LaRosa et al, 2007; Liem et al, 2002;
Meaney et al, 2009; Mood et al, 2007; Mora et al, 2010; Murphy et al, 2007; Nakamura et al, 2006; Neil et al, 2006;
Nicholls et al, 2006; Nissen et al, 2004; Nissen et al, 2005; Nissen et al, 2006; No authors listed, 1994; No authors
listed, 2002; No authors listed, 2007; Olsson et al, 2007; O'Regan et al, 2008; Pedersen et al, 2005; Pitt et al, 1999;
Pitt et al, 2012; Ray et al, 2005; Ray et al, 2006; Ridker et al, 2008; Ridker et al, 2009; Ridker et al, 2010; Rossebg et
al, 2008; Sacks et al,1996; Sakamoto et al, 2007; Sato et al, 2008; Schmermund et al, 2006; Schoenhagen et al,
2006; Schouten et al, 2009; Schwartz et al, 2005; Scirica et al, 2006; Serruys et al, 2002; Sever et al, 2003; Sever et
al, 2005; Shah et al, 2008; Shepherd et al, 1995; Shepherd et al, 2007; Shepherd et al, 2006; Shepherd J et al, 2002;
Strandberg et al, 2009; Tavazzi L et al, 2008; Taylor et al, 2013; The ALLHAT Officers and Coordinators for the
ALLHAT Collaborative Research Group, 2002; The Long-term Intervention with Pravastatin in Ischemic Disease
(LIPID) Study Group, 1998; The Pravastatin Multinational Study Group for Cardiac Risk Patients (PMS-CRP), 1993;
Thompson et al, 2004; Tikkanen et al, 2009; Waters et al, 2006; Wenger et al, 2007; Yu et al, 2007).

Two early primary prevention trials (West of Scotland Coronary Prevention Study [WOSCOPS] and Air Force/Texas
Coronary Atherosclerosis Prevention Study [AFCAPS/TexCAPS) demonstrated that the use of statins significantly
reduced the risk for major coronary events (Downs et al, 1998; Shepard et al, 1995).

Specifically, the WOSCOPS trial (N=6,959) demonstrated that compared to placebo, pravastatin (40 mg/day) was
associated with a significant 31% reduction in the risk of the combined endpoint of CHD death and nonfatal Mi
(P<0.001). A reduction in the secondary endpoint of cardiovascular death was also significant in favor of pravastatin
(32%; P=0.033) (Shepard et al, 1995).
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e The AFCAPS/TexCAPs trial (N=6,605) demonstrated similar benefits but with lovastatin (20 to 40 mg/day). In this
trial, lovastatin was associated with a significant 37% reduction in the risk of the combined endpoint of fatal or nonfatal
MI, unstable angina or sudden cardiac death (P<0.001). The AFCAPS/TexCAPs trial contained too few events to
perform survival analysis on cardiovascular and CHD mortality (Downs et al, 1998).

e The Anglo-Scandinavian Cardiac Outcomes Trial (ASCOT, N=10,305) was terminated early (median duration, 3.3
years) due to the significant benefits observed with atorvastatin. In this trial, patients had average cholesterol
concentrations but were at an increased risk for CHD due to the presence of HTN and three additional CHD risk
factors. Compared to placebo, atorvastatin significantly reduced the risk of the combined endpoint of CHD death and
nonfatal MI by 35% (P=0.0005) (Sever et al, 2003).

o Despite not demonstrating any benefit on all-cause mortality within the ASCOT trial (P=0.1649), atorvastatin has been
associated with significant reductions in all-cause mortality in other primary prevention trials (Colhoun et al, 2004;
Sever et al, 2003; Sever et al, 2005).

o A benefit in all-cause mortality, as well as other cardiovascular outcomes, with rosuvastatin in primary prevention was
demonstrated in the Justification for the Use of Statins in Prevention: an Intervention Trial Evaluating Rosuvastatin
(JUPITER) trial (N=17,802). This trial sought to evaluate the efficacy of rosuvastatin in reducing cardiac events in
patients with elevated high sensitivity C-reactive protein levels, which they note as being a predictor for cardiac
events. This trial was terminated early (median duration 1.9 years) due to the significant benefits observed with
rosuvastatin. Compared to placebo, rosuvastatin significantly reduced the risk of a first major cardiovascular event
(nonfatal MI, nonfatal stroke, hospitalization for unstable angina, revascularization procedure or cardiovascular death)
by 44% (P<0.0001). When analyzed individually, rosuvastatin was associated with a significant benefit for all primary
outcomes, as well as all-cause mortality (P=0.02) (Ridker et al, 2008).

o Meta-analyses support the findings observed in the individual primary prevention trials (Baigent et al, 2005; CTT
Collaborators et al, 2008; Mora et al, 2010; O’'Regan et al, 2008; Taylor et al, 2011).

e The Incremental Decrease in Endpoints Through Aggressive Lipid Lowering (IDEAL) trial (N=8,888) compared
intensive lipid lowering therapy with atorvastatin 80 mg/day to moderate therapy with simvastatin 20 mg/day (with the
potential to increase to 40 mg/day based on improvements in lipid profile). In this trial, atorvastatin did not significantly
reduce the risk of the primary composite endpoint of CHD death, nonfatal Ml, or cardiac arrest with resuscitation
(hazard ratio [HR], 0.89; 95% confidence interval [CI], 0.78 to 1.01; P=0.07). Atorvastatin was associated with a
significant reduction in the risk of major cardiovascular events compared to simvastatin (12.0 vs 13.7%; HR, 0.87;
P=0.02). Atorvastatin was associated with a significant reduction in the risk of any CHD event compared to
simvastatin (20.2 vs 23.8%; HR, 0.84; P<0.001) and for the risk of any cardiovascular events compared to simvastatin
(26.5 vs 30.8%; HR, 0.84; P<0.001). For the individual events, atorvastatin had a lower rate of nonfatal acute MI than
simvastatin (7.2% vs. 6.0%; HR, 0.83; 95% CI, 0.71 to 0.98; P=0.02), but the treatments were no different in terms of
all-cause (P=0.81) or noncardiovascular (P=0.47) mortality. In addition, intensive therapy with atorvastatin 80 mg/day
was associated with a significantly higher incidence of discontinuations due to adverse events (P<0.001) (Pedersen et
al, 2005). A total of 94 patients (2.2%) receiving atorvastatin and 135 patients (3.2%) receiving simvastatin developed
peripheral arterial disease (HR, 0.7; 95% Cl, 0.53 to 0.91; P=0.007) (Stoekenbroek et al, 2015).

e Several trials have demonstrated that statins are effective in delaying the progression of atherosclerotic disease in
patients with CHD. Included in these is the head-to-head REVERSAL trial that demonstrated that intensive lipid
lowering with atorvastatin 80 mg/day was associated with a significantly lower median percentage change in
atheroma volume compared to moderate lipid lowering with pravastatin 40 mg/day after 18 months (P=0.02) (Byington
et al, 1995; Chan et al, 2010; Crouse et al, 2007; Furberg et al, 1994; Nicholls et al, 2006; Nissen et al, 2004; Nissen
et al, 2005; Nissen et al, 2006; Schmermund et al, 2006; Schoenhagen et al, 2006).

e The majority of secondary prevention trials have evaluated the use of statins initiated three to six months after an
acute cardiac event; however, evidence supports the use of these agents initiated right after an acute event (Briel et
al, 2006; Cannon et al, 2004; de Lemos et al, 2004; Liem et al, 2002).

e The Myocardial Ischemia Reduction with Aggressive Cholesterol Lowering (MIRACL) trial (N=3,086), a placebo-
controlled trial with atorvastatin, is noteworthy as it demonstrated that when initiated in the hospital following an acute
coronary syndrome (ACS), atorvastatin was safe and associated with a 16% reduction in the composite of death,
nonfatal acute MI, resuscitated cardiac arrest, or recurrent symptomatic myocardial ischemia after 16 weeks
(P=0.048) (Schwartz et al, 2005).

o Of the head-to-head trials, the Pravastatin or Atorvastatin Evaluation and Infection Therapy—Thrombolysis in
Myocardial Infarction 22 (PROVE IT-TIMI 22) trial (N=4,162) again compared intensive lipid therapy with atorvastatin
80 mg/day to standard therapy with pravastatin 40 mg/day (with a potential to increase to 80 mg/day based on
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improvements in lipid profile). Patients who were hospitalized with an ACS within the preceding 10 days were
enrolled. After two years, atorvastatin significantly reduced the combined endpoint of all-cause mortality, MI, unstable
angina requiring hospitalization, coronary revascularization performed >30 days after randomization, and stroke by
16% compared to pravastatin (P=0.005). Among the individual endpoints, atorvastatin was significant for reducing the
risk of revascularization (P=0.04) and unstable angina (P=0.02). In this trial, discontinuations due to adverse events
were similar between the two treatments (P=0.11) (Cannon et al, 2004).

SAFETY SUMMARY

Statins are contraindicated in documented hypersensitivity to the agent, unexplained elevations in serum
transaminases, active liver disease, and patients who are pregnant or nursing.

The statins are generally well-tolerated, and the most common side effects are gastrointestinal disturbances,
headache, insomnia, myalgia, and rash. Muscle aches and weakness are reported by 1 to 2% of patients taking
statins. The symptoms are usually mild and generally do not lead to discontinuation, however, myopathy can
sometimes take the form of rhabdomyolysis, with or without acute renal failure secondary to myoglobinuria. Rare
fatalities have occurred. The risk of myopathy is increased by high levels of HMG-CoA reductase inhibitory activity in
plasma. All statins can increase hepatic transaminase levels and creatinine kinase.

Pravastatin is the only statin that does not undergo cytochrome (CYP) 450 metabolism, and is therefore associated
with a lower risk for drug interactions. Atorvastatin (to a lesser extent), lovastatin, and simvastatin are primarily
metabolized by the CYP3A4 isoenzyme, while fluvastatin, pitavastatin, and rosuvastatin are metabolized by the
CYP2C9 isoenzyme, which may result in differences in their drug interaction profiles (Wiggins et al, 2016).

The 2016 scientific statement written by the American Heart Association (AHA) stated that the risk for interactions
between statins and other cardiovascular drugs may be unavoidable for heart patients, but it can be reduced with
proper clinical management. A review of all of the medications that statin-treated patients are taking should be done at
each patient visit, so that potential drug interactions can be identified early. Some key recommendations include:

o Concomitant use of lovastatin, pravastatin, or simvastatin with gemfibrozil should be avoided. When
gemfibrozil is used with other statins, a lower statin dose should be utilized.

0 A non-CYP3A4-metabolized statin should be used in combination with verapamil and diltiazem (calcium
channel blockers). The dose of lovastatin or simvastatin should be limited to 20 mg daily or less when given
with the calcium channel blocker amlodipine.

0 The concomitant use of cyclosporine, everolimus, sirolimus, or tacrolimus should be avoided with lovastatin,
simvastatin, and pitavastatin, as the combination could be potentially harmful.

o Numerous other drug interactions are listed, many of which require dose adjustment of statin therapy or drug
level monitoring (e.g. digoxin) (Wiggins et al, 2016).

DOSING AND ADMINISTRATION
Table 3. Dosing and Administration

such treatments are unavailable,
treatment of patients with primary
dysbetalipoproteinemia:

Tablet: 10 to 80 mg/day

HeFH in pediatric patients 10 to 17

Dosage . _ .
Drug Form: Usual Recommended Dose COthe_r Dos'lng Adml'nlstra_tlon
onsiderations Considerations
Strength
Single-Entity Agents
atorvastatin Tablet: Hyperlipidemia: After initiation May be
10 mg Tablet: initial, 10 to 40 mg once daily; and/or upon administered with
20 mg maintenance, 10 to 80 mg/day titration, lipid or without food.
40 mg levels should be
80 mg Adjunct to diet for the treatment of analyzed within | Tablets may be
patients with elevated serum TG two to four taken at any time
levels, reduce TC and LDL-C in weeks and during the day.
patients with HoFH as an adjunct to dosage adjusted
other lipid lowering treatments or if accordingly.
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Dosage : . .
Drug Form: Usual Recommended Dose CO”“?r Dos'mg Adml'nlstra_tlon
onsiderations Considerations
Strength
years old:
Tablet: initial dose 10 mg/day,
maximum dose 20 mg/day
fluvastatin Capsule: Hypercholesterolemia (including HeFH | After initiation Capsules should be
20 mg and nonfamilial) and mixed and/or upon taken in the
40 mg dyslipidemia in adults: titration, lipid evening if dosed
Capsule: 40 mg once daily or 40 mg levels should be | once daily. If 80
Extended- twice daily analyzed after mg/day is used, it
release four weeks and | should be
tablet: Extended-release tablet: 80 mg once dosage adjusted | administered in two
80 mg daily accordingly. divided doses
(immediate-release
HeFH in pediatric patients: capsule).
Capsule: 20 mg daily, maximum dose
40 mg twice daily May be
administered with
Extended-release tablet: 80 mg once or without food.
daily
Tablets may be
taken at any time
during the day
(extended-release
tablet).
Tablets should be
swallowed whole.
(extended-release
tablet).
lovastatin Extended- Hyperlipidemia: Prior to initiation | Extended-release
release and periodically | tablet should be
tablet: Extended-release tablet: initial, 20 to during therapy, taken at bedtime.
20 mg 60 mg once daily; maintenance, 20 to lipid levels
40 mg 60 mg/day should be Extended-release
60 mg analyzed and tablets should be
Tablet: initial, 20 mg once daily; dosage adjusted | swallowed whole.
Tablet: maintenance, 10 to 80 mg/day in accordingly.
10 mg single or two divided doses; maximum, Immediate-release
20 mg 80 mg/day tablet should be
40 mg taken with an
Prevention of CVD: evening meal.
Extended-release tablet: initial, 20 to
60 mg once daily; maintenance, 20 to
60 mg/day
Tablet: initial, 20 mg once dalily;
maintenance, 10 to 80 mg/day in
single or two divided doses; maximum,
80 mg/day
pitavastatin Tablet: Hyperlipidemia: After initiation May be
1mg Tablet: initial, 2 mg once daily; and/or upon administered with
2mg maintenance, 1 to 4 mg/day; titration, lipid or without food.
4 mg maximum, 4 mg/day levels should be
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Dosage : . .
Drug Form: Usual Recommended Dose CO”“?r Dos'mg Adml'nlstra_tlon
onsiderations Considerations
Strength
analyzed after Tablets may be
four weeks and | taken at any time
dosage adjusted | during the day.
accordingly.
pravastatin Tablet: Hyperlipidemia: After initiation May be
10 mg* Tablet: initial, 40 mg once daily; and/or upon administered with
20 mg maintenance, 40 to 80 mg once daily titration, lipid or without food.
40 mg levels should be
80 mg Prevention of CVD: analyzed after Tablets may be
Tablet: initial, 40 mg once daily; four weeks and | taken at any time
maintenance, 40 to 80 mg once daily dosage adjusted | during the day.
accordingly.
Pediatric patients:
Ages eight to 13 years old: 20 mg once | Max dose in
daily patients taking
Ages 14 to 18 years old: 40 mg once cyclosporine is
daily 20 mg/day. Max
dose in patients
taking
clarithromycin is
40 mg/day.
rosuvastatin Tablet: Hyperlipidemia: After initiation May be
5mg Tablet: initial, 10 to 20 mg once daily; and/or upon administered with
10 mg maintenance, 5 to 40 mg/day titration, lipid or without food.
20 mg levels should be
40 mg Reduce TC, LDL-C and apo B in analyzed within Tablets may be
patients with HoFH: two to four weeks | taken at any time
Tablet: initial, 20 mg once daily; and dosage during the day.
adjusted
Ages seven to 17 years: accordingly.
Tablet: 20 mg once daily
Dosing in Asian
Reduce TC, LDL-C and apo B in patients: initial, 5
pediatric patients with HeFH: mg once daily
Aged eight to less than 10 years:
Tablet: maintenance, 5 to 10 mg/day Max dose is 5 mg
Aged 10 to 17 years: once daily when
Tablet: maintenance, 5 to 20 mg/day used with
cyclosporine and
10 mg once daily
when used with
gemfibrozil,
atazanavir/
ritonavir,
lopinavir/ritonavir,
or simeprevir.
simvastatin Tablet: Hyperlipidemia: After initiation Tablets should be
5mg Tablet: initial, 10 or 20 mg once daily; and/or upon taken in the
10 mg maintenance, 5 to 40 mg/day titration, lipid evening.
20 mg levels should be
40 mg Reduce TC and LDL-C in patients with | analyzed after Due to the
80 mg HoFH as an adjunct to other lipid four weeks and increased risk of
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Dosage : . .
Drug Form: Usual Recommended Dose COthgszos'mg édml'r(ljlstra_tlon
Strength onsiderations onsiderations

lowering treatments or if such
treatments are unavailable:
Tablet: 40 mg once daily

Prevention of CVD:
Tablet: initial, 10 or 20 mg once daily;
maintenance, 5 to 40 mg/day

Reduce TC, LDL-C and apo B in
pediatric patients with HeFH:
Aged 10 to 17 years:

Tablet: initial, 10 mg/day;
maintenance, 10 to 40 mg/day;
maximum dose is 40 mg/day

dosage adjusted
accordingly.

Dose should be
decreased by
50% if initiating
lomitapide.
Simvastatin
dosage should
not exceed 20
mg/day (or 40
mg/day for
patients who
have previously
taken
simvastatin 80
mg/day
chronically (e.g.
for 12 months or
more) without
evidence of
muscle toxicity)
while taking
lomitapide.

Max dose is 10
mg/day when
used with
verapamil,
diltiazem, or
dronedarone.

Max dose is 20
mg/day when
used with
amiodarone,
amlodipine, or
ranolazine.

myopathy,
including
rhabdomyolysis,
particularly during
the first year of
treatment, use of
the 80 mg dose
should be restricted
to patients who
have been taking
the 80 mg dose
chronically without
evidence of muscle
toxicity.

Combination Products

amlodipine/
atorvastatin

Tablet:
2.5/10 mg
2.5/20 mg
2.5/40 mg
5/10 mg
5/20 mg
5/40 mg
5/80 mg
10/10 mg
10/20 mg
10/40 mg
10/80 mg

Dosage of amlodipine/atorvastatin
must be individualized on the basis of
both effectiveness and tolerance for
each individual component in the
treatment of hypertension/angina and
hyperlipidemia.

Select doses of amlodipine and
atorvastatin independently.

The usual starting dose for amlodipine
is 5 mg daily and for atorvastatin 10 to
20 mg daily. The maximum dose is

After initiation
and/or upon
titration, lipid
levels should be
analyzed within
two to four
weeks and
dosage adjusted
accordingly.

Dosage should
be adjusted to
achieve blood

May be
administered with
or without food.

Tablets may be
taken at any time
during the day.
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Dosage : . .
Drug Form: Usual Recommended Dose CO”“?r Dos'mg Adml'nlstra_tlon
onsiderations Considerations
Strength
amlodipine 10 mg daily and pressure goals.
atorvastatin 80 mg daily. In general, wait
seven to 14
Patients requiring large LDL-C days between
reductions (>45%) should initiate titration steps.
atorvastatin therapy at 40 mg once Titration may
daily. proceed more
rapidly if
clinically
warranted,
provided the
patient is
assessed
frequently.
ezetimibe/ Tablet: Usual starting dose: 10/10 mg or After initiation or | Tablets may be
atorvastatin 10/10 mg 10/20 mg once daily. Usual dose titration of taken at any time of
10/20 mg range is 10/10 mg to 10/80 mg once doses, lipid the day.
10/40 mg daily. levels may be
10/80 mg analyzed after May be
May initiate at 10/40 mg once daily for | two or more administered with
patients requiring a larger LDL-C weeks. or without food.
reduction (> 55%).
For patients
HoFH: 10/40 mg or 10/80 mg once taking
daily. clarithromycin,
itraconazole,
saquinavir +
ritonavir,
darunavir +
ritonavir, or
fosamprenair
alone or with
ritonavir: Do not
exceed 10/20
mg once daily.
For patients
taking nelfinavir:
Do not exceed
10/40 mg once
daily.
ezetimibe/ Tablet: Hyperlipidemia: After initiation May be
simvastatin 10/10 mg Adjunct to diet to reduce elevated TC, | and/or upon administered with
10/20 mg LDL-C, apo B and TG levels and to titration, lipid or without food.
10/40 mg increase HDL-C in patients with levels should be
10/80 mg primary hypercholesterolemia and analyzed within | Tablets should be
mixed dyslipidemia, reduce TC and two or more taken in the
LDL-C in patients with HoFH as an weeks and evening.
adjunct to other lipid lowering dosage adjusted
treatments or if such treatments are accordingly. Due to the
unavailable: increased risk of
Tablet: initial, 10/10 or 10/20 mg once | Decrease dose myopathy,
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Dosage : . .
Drug Form: Usual Recommended Dose COthgszos'mg édml'r:jlstra_tlon
Strength onsiderations onsiderations

daily; maintenance, 10/10 to 10/40
mg/day

of VYTORIN by
50% if initiating
lomitapide.
VYTORIN
dosage should
not exceed
10/20 mg once
day (or 10/40
mg once daily
for patients who
have previously
taken
simvastatin 80
mg once day
chronically, e.g.,
for 12 months or
more, without
evidence of
muscle toxicity)
while taking
lomitapide.

Max dose is
10/10 mg/day
when used with
verapamil,
diltiazem, or
dronedarone.

Max dose is
10/20 mg/day
when used with
amiodarone,
amlodipine, or
ranolazine.

particularly during
the first year of
treatment, use of
the 10/80 mg dose
should be restricted
to patients who
have been taking
the 10/80 mg dose
chronically.

*Pravachol 10 mg is no longer available, however, generic pravastatin 10 mg remains available.
Clinical Pharmacology, 2017.

SPECIAL POPULATIONS
Table 4. Special Populations

Population and Precaution

Drug o Renal Hepatic Pregnancy* and
S PERIEHIEE Dysfunction Dysfunction Nursing

atorvastatin No evidence of Approved for use No dosage Contraindicated in | Pregnancy
overall in children 10 to adjustment active liver Category X
differences in 17 years of age for | required. disease or in
safety or the treatment of patients with Unknown
efficacy HeFH. Doses of unexplained whether excreted
observed >20 mg have not persistent in breast milk; not
between elderly | been studied in elevations or recommended.
and younger this population. serum
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Population and Precaution

overall
differences in
safety or
efficacy
observed
between elderly
and younger
adult patients.

efficacy in children
have not been
established.

adjustment is
required; for
creatinine
clearances 15
to 60 mL/
minute or end-
stage renal
disease

active liver
disease or
unexplained
persistent
elevations in
serum
transaminases.

Drug L Renal Hepatic Pregnancy* and
By PEElElTTES Dysfunction Dysfunction Nursing
adult patients. transaminases.
Safety and
efficacy in children
<10 years of age
have not been
established.
fluvastatin No evidence of | Approved for use No dosage Contraindicated in | Pregnancy
overall in children 10 to adjustment active liver Category X
differences in 16 years of age for | required in disease or
safety or the treatment of mild to unexplained Potential
efficacy HeFH. moderate persistent excretion into
observed renal elevations in breast milk; not
between elderly | Safety and dysfunction. serum recommended in
and younger efficacy in children transaminases. breastfeeding
adult patients. for other approved | Use with women
indications have caution in
not been severe renal
established. dysfunction;
doses above
40 mg per day
have not been
studied.
lovastatin No dosage Approved for use Renal dosage | No dosage Pregnancy
adjustment in children 10 to adjustmentis | adjustment Category X
required in the 17 years of age for | required; for required.
elderly. the treatment of creatinine No data on
HeFH clearances excretion in
The initial (MEVACOR); <30 breast milk; avoid
starting dose of | maximum dose of | mL/minute, breastfeeding
lovastatin 40 mg/day. use with when using this
extended- caution and medication
release should Safety and carefully
not exceed 20 efficacy in children | consider
mg/day <10 years of age doses >20
(ALTOPREV). have not been mg/day.
established
(MEVACOR).
Safety and
efficacy in children
have not been
established
(ALTOPREV).
pitavastatin No evidence of Safety and Renal dosage | Contraindicated in | Unclassified’

Contraindicated
in pregnant
women.

Contraindicated
during
breastfeeding.
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Drug

Population and Precaution

Elderly

Pediatrics

Renal
Dysfunction

Hepatic
Dysfunction

Pregnancy* and
Nursing

receiving
hemodialysis,
an initial dose
of 1 mg once
daily and a
maximum
dose of 2
mg/day is re-
commended.

pravastatin

No evidence of

Approved for use

Renal dosage

Contraindicated in

Unclassifiedt

established.

initial dose of 5
mg/day and a
maximum dose
of 10 mg/day
are

transaminases.

overall in children eight to | adjustmentis | active liver
differences in 18 years of age for | required in disease or Contraindicated
safety or the treatment of severe renal unexplained in pregnant
efficacy HeFH. impairment; an | persistent women.
observed initial dose of | elevations in
between elderly | Safety and 10 mg/day is serum Pravastatin is
and younger efficacy in children | recommended. | transaminases. present in breast
adult patients. <8 years of age milk;
have not been contraindicated
established. during
breastfeeding.
rosuvastatin No evidence of | Approved for use No dosage No dosage Unclassified’
overall in children 8 to 17 | adjustment adjustment
differences in years of age for required in mild | required in mild to | Contraindicated
safety or the treatment of to moderate moderate hepatic | in pregnant
efficacy HeFH and 7to 17 | renal dysfunction. women.
observed years of age for dysfunction.
between elderly | the treatment of Contraindicated in | Limited data
and younger HoFH. Renal dosage | active liver indicate that the
adult patients. adjustment disease or drug is in breast
Safety and required; for unexplained milk;
efficacy in children | creatinine persistent contraindicated
<7 years of age clearances <30 | elevations in during
have not been mL/minute, an | serum breastfeeding.

and younger
adult patients.

efficacy in children
<10 years of age
have not been
established.

Renal dosage
adjustment
required for
severe renal
impairment: an

transaminases.

recommended.

simvastatin No evidence of | Approved for use No dosage Contraindicated in | Pregnancy
overall in children 10 to adjustment active liver Category X
differences in 17 years of age for | required in mild | disease or
safety or the treatment of to moderate unexplained Unknown
efficacy HeFH. renal persistent whether excreted
observed dysfunction. elevations in in breast milk; not
between elderly | Safety and serum recommended.
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Population and Precaution

Drug L Renal Hepatic Pregnancy* and
By PEElElTTES Dysfunction Dysfunction Nursing
initial dose of 5
mg/day with
close
monitoring is
recommended.
Combination Products
amlodipine/ Safety and Safety and No dosage Contraindicated Pregnancy
atorvastatin efficacy in efficacy in children | adjustment in active liver Category X
elderly patients have not been required. disease.
have not been established. Unknown
established. whether
atorvastatin is
excreted in
breast milk; not
recommended.
ezetimibe/ The maximum Safety and No dosage Contraindicated Unclassified’
atorvastatin dosage limit is efficacy have not adjustment is in patients with
10/80 mg once been established. | needed. active hepatic Contraindicated
daily for most disease or for use during
patients. unexplained pregnancy and in
transaminase women who may
elevations. become
pregnant.

Contraindicated
for use during
breastfeeding.

ezetimibe/ No evidence of Safety and Use with Contraindicated Pregnancy

simvastatin overall efficacy in children | caution doses in active liver Category X
differences in <10 years old exceeding disease or
safety or have not been 10/20 mg in unexplained Unknown
efficacy established. patients with persistent whether excreted
observed moderate to elevations in in breast milk; not
between elderly severe renal serum recommended.
and younger dysfunction. transaminases.

adult patients;
prescribe with
caution.

* Pregnancy Category X = Contraindicated in pregnant women due to evidence of fetal abnormalities from adverse effects data from investigational or
marketing experience. Risks of use of the drug in pregnant women clearly outweigh potential benefits.

TIn accordance with the FDA’s Pregnancy and Lactation Labeling Rule (PLLR), this product is not currently assigned a Pregnancy Category. Consult
product prescribing information for details.
Clinical Pharmacology, 2017.

CONCLUSION

o Statins are approved for the treatment of a variety of lipid disorders, including primary hypercholesterolemia, mixed
dyslipidemia, and hypertriglyceridemia.

e The fixed-dose combination products (CADUET [amlodipine/atorvastatin], ezetimbe/atorvastatin, and VYTORIN
[ezetimibe/simvastatin]) are indicated for use when dual therapy is appropriate.
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e Statins decrease LDL-C according to the intensity of statin used and TG by 7% to 30%, as well as increase HDL-C by
5% to 15% when administered as monotherapy. The effects on LDL-C are dose-dependent and log-linear. Statins
also decrease TG and increase HDL-C by varying levels.

¢ All products in this review are now available in a generic formulation except for ALTOPREV® (lovastatin extended-
release) (Orange Book: Approved Drug Products with Therapeutic Equivalence Evaluations, 2017).

e In general, therapeutic lifestyle changes, including diet, exercise and smoking cessation, remain an essential modality
in the management of patients with hypercholesterolemia. When LDL-C lowering is required, initial treatment with a
statin is recommended.

e In 2004, the National Cholesterol Education Program (NCEP) published guidelines on the Implications of Recent
Clinical Trials for the NCEP Adult Treatment Panel I, which stated the following:

0 When LDL-C lowering drug therapy is employed in high-risk or moderately-high risk patients, it is advised that
intensity of therapy be sufficient to achieve =30 to 40% reduction in LDL-C levels.

0 Standard statin doses are defined as those that lower LDL-C levels by 30 to 40%. The same effect may be
achieved by combining lower doses of statins with other drugs or products such as bile acid sequestrants,
ezetimibe, nicotinic acid, or plant stanols/sterols.

0 When LDL-C level is well above 130 mg/dL (e.g., 2160 mg/dL), the statin dose may need to be increased or a
second agent (e.g., a bile acid sequestrant, ezetimibe, nicotinic acid) may be required. Alternatively,
maximizing dietary therapy (including use of plant stanols/sterols) combined with standard statin doses may
be sufficient to attain goals.

o Fibrates may have an adjunctive role in the treatment of patients with high TG and low HDL-C, especially in
combination with statins.

o0 In high risk patients with high TG or low HDL-C levels, consideration can be given to combination therapy with
fibrates or nicotinic acid and a LDL lowering agent.

o0 For the treatment of HeFH, LDL-C lowering drugs should be initiated in young adulthood. Statins are
considered first-line therapy Two-drug and sometimes three-drug therapy may be needed (Grundy et al,
2004).

e The 2013 American College of Cardiology/American Heart Association (ACC/AHA) Guidelines on Treatment of Blood
Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults focus on primary and secondary atherosclerotic
cardiovascular disease (ASCVD) risk reduction in adults (Stone et al, 2013).

0 These guidelines established four statin benefit groups: (1) individuals with clinical ASCVD (2) individuals with
primary elevations of LDL-C >190 mg/dL (3) individuals with diabetes aged 40 to 75 years with LDL-C 70 to
189 mg/dL and without clinical ASCVD, and (4) individuals aged 40 to 75 years without clinical ASCVD or
diabetes with LDL-C 70 to 189 mg/dL and estimated 10-year ASCVD risk >7.5%

o0 Intensity of statin therapy (high, moderate, and low) is the new goal of treatment in the benefit groups for use
in primary and secondary prevention of ASCVD.

0 A new cardiovascular risk tool, based on pooled cohort equations, has been created to estimate absolute 10-
year ASCVD risk (defined as first occurrence nonfatal and fatal MI, and nonfatal and fatal stroke). The Pooled
Cohort Equations should be used to estimate 10-year ASCVD risk for individuals without clinical ASCVD or
diabetes and LDL-C 70 to189 mg/dL to guide the initiation of statin therapy. For the primary prevention of
ASCVD in individuals with diabetes (diabetes mellitus type-1 and type-2), estimated 10-year ASCVD risk can
also be used to guide the intensity of statin therapy. For those with clinical ASCVD or with LDL—C =190 mg/dL
who are already in a statin benefit group, it is not necessary to estimate 10-year ASCVD risk (Stone et al,
2013).

0 Statins are the primary medications to utilize for ASCVD risk reduction according to the 2013 guidelines,
which focus on treatments proven to reduce ASCVD and not comprehensive lipid management.

o The 2015 AHA Scientific Statement on Familial Hypercholesterolemia (FH) recommends aggressive pharmacological
treatment for patients with HeFH beginning at age eight to 10 years. Pharmacological treatment may also be
considered in younger patients (less than eight years of age) with extreme elevation of LDL-C or those with other
major risk factors suggesting very premature CVD. In HeFH pediatric patients, LDL-C goals are not well defined;
however, treatment is recommended based on LDL-C levels and not based on genetic abnormalities or other clinical
features. In adult patients with HeFH, the initial goal is to reduce LDL-C by 50% and treatment with a high-intensity
statin (rosuvastatin or atorvastatin) is recommended. If LDL-C levels remain above goal after three months, then
ezetimibe may be added. If LDL-C continues to be above goal after three months of two-drug therapy, then the
addition of a PCSK9 inhibitor, bile acid sequestrant, or niacin can be considered. In patients with HoFH, lipid-lowering
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therapy should be initiated as soon as possible, with statins providing a 10 to 25% reduction in LDL-C (Gidding et al,
2015).

The 2016 United States Preventative Services Task Force (USPSTF) recommendations for preventive statin use for
Primary Prevention of Cardiovascular Disease in Adults recommends the following:

0 Adults without a history of CVD should use a low- to moderate-dose statin for the prevention of CVD events
and mortality when the following criteria are met: (1) they are aged 40 to 75 (2) they have one or more CVD
risk factor such as dyslipidemia, diabetes, hypertension, or smoking (3) they have a calculated 10-year risk of
a cardiovascular risk of 10% or more.

o0 Although statin use may be beneficial for the primary prevention of CVD in some adults with a 10-year
cardiovascular risk of <10%, the benefits are likely smaller. A low- to moderate-dose statin may be offered to
certain adults without a history of CVD when all of the following criteria are met: (1) they are aged 40 to 75
years (2) they have one or more CVD risk factor (3) they have a calculated 10-year risk of a cardiovascular
event of 7.5 to 10%.

o0 There is insufficient evidence to assess the balance of benefits to risks of initiating a statin for the primary
prevention of CVD and mortality in patients 276 years without a history of Ml or stroke (US Preventative Task
Force, 2016).

Numerous clinical trials have demonstrated that the statins (single entity and combination products) can effectively
lower LDL-C, non-HDL-C, TC, and TG, as well as positively impact other lipid/lipoprotein parameters. Many studies
have compared active treatment to placebo or compared combination therapy to monotherapy. In these studies, the
more aggressive treatment regimens often improved lipid parameters to a greater extent than the less-intensive
treatment regimens.

All of the statins, with the exception of pitavastatin, have been shown to have beneficial effects on CHD outcomes,
while the majority of them (atorvastatin, pravastatin, rosuvastatin, and simvastatin) have also been shown to decrease
the risk of stroke.

Atorvastatin, fluvastatin, pravastatin, rosuvastatin, and simvastatin have been shown to reduce cardiovascular events
in patients with clinically evident CHD (secondary prevention). In addition, fluvastatin, lovastatin, pravastatin, and
rosuvastatin have been shown to slow progression of coronary atherosclerosis in patients with CHD.

No incremental benefit of the combination statin products on cardiovascular morbidity and mortality has been
established over and above that demonstrated for the single entity statin products.

The statins are generally well-tolerated, and the most common side effects are gastrointestinal disturbances,
headache, insomnia, myalgia, and rash. Muscle aches and weakness are reported by one to two percent of patients
taking statins. The symptoms are usually mild and generally do not lead to discontinuation. All statins can increase
hepatic transaminase levels and creatinine kinase.

Pravastatin is the only statin that does not undergo cytochrome (CYP) 450 metabolism, and is therefore associated
with a lower risk for drug interactions. Atorvastatin (to a lesser extent), lovastatin, and simvastatin are primarily
metabolized by the CYP3A4 isoenzyme, while fluvastatin, pitavastatin, and rosuvastatin are metabolized by the
CYP2C9 isoenzyme, which may result in differences in their drug interaction profiles.

There is insufficient evidence to support that one statin is safer or more efficacious than another statin.

Table 5. Advantages and Disadvantages of Statins

Drug Advantages Disadvantages

Amlodipine = Available generically as a single entity = Associated with drug-drug interactions

product and as a co-formulation with
atorvastatin

< Only antihypertensive that is co-
formulated with a statin (atorvastatin)

Atorvastatin = Available generically both alone and in = Associated with drug-drug interactions through

combination with ezetimibe the CYP3A4 isoenzyme system
= Has been documented to have more
potency in cholesterol-lowering than
certain other statins
= Cardiovascular outcomes studies
support the use of the 80 mg strength in
certain populations (e.g., as secondary
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Drug Advantages Disadvantages
prophylaxis following ST elevation MI)
Ezetimibe = Has been shown to be effective as an = Not considered as a first-line agent for the
adjunctive lipid lowering agent when management of hyperlipidemia

added to a statin
= Co-formulated with simvastatin and
atorvastatin in generic formulations

Fluvastatin = Available generically = Associated with drug-drug interactions through

= Not associated with drug-drug the CYP2C9 isoenzyme system
interactions through the CYP3A4
isoenzyme system

Lovastatin = Available generically = Associated with drug-drug interactions through
the CYP3A4 isoenzyme system
Pitavastatin = Available generically = Effect on cardiovascular morbidity and
= Not associated with drug-drug mortality has not been determined
interactions through the CYP isoenzyme
system
Pravastatin = Available generically

= Not associated with drug-drug
interactions through the CYP isoenzyme
system

Rosuvastatin = Available generically

« Has been documented to have more
potency in cholesterol-lowering than
certain other statins

Simvastatin = Available generically both alone and in = Associated with drug-drug interactions through

combination with ezetimibe the CYP3A4 isoenzyme system

REFERENCES

AbbVie Inc; withdrawal of approval of new drug applications for ADVICOR and SIMCOR. Federal Register website. Available at:
https://www.federalregister.gov/articles/2016/04/18/2016-08894/abbvie-inc-withdrawal-of-approval-of-new-drug-applications-for-advicor-and-
simcor. Updated on April 18, 2016. Accessed May 18, 2017.

Afilalo J, Duque G, Steele R, et al. Statins for secondary prevention in elderly patients: a hierarchical bayesian meta-analysis. J Am Coll Cardiol.
2008;51(1):37-45.

Afilalo J, Majdan AA, Eisenberg MJ. Intensive statin therapy in acute coronary syndromes and stable coronary heart disease: a comparative
meta-analysis of randomised controlled trials. Heart. 2007;93(8):914-21.

Ahmed S, Cannon CP, Murphy SA, et al. Acute coronary syndromes and diabetes: Is intensive lipid lowering beneficial? Results of the PROVE
IT-TIMI 22 trial. Eur Heart J. 2006;27(19):2323-9.

Ai M, Otokozawa S, Asztalos BF, et al. Effects of maximal doses of atorvastatin vs rosuvastatin on small dense low-density lipoprotein
cholesterol level. Am J Cardiol. 2008;101:315-8.

ALTOPREYV prescribing information. Covis Pharma. Zug, Switzerland. April 2016.

Alvarez-Sala L, Cachofeiro V, Masana L, et al. Effects of fluvastatin extended-release (80 mg) alone and in combination with ezetimibe (10 mg)
on low-density lipoprotein cholesterol and inflammatory parameters in patients with primary hypercholesterolemia: a 12-week, multicenter,
randomized, open-label, parallel-group study. Clin Ther. 2008;30:84-97.

Amarenco P, Benavente O, Goldstein LB, et al. Results of the Stroke Prevention by Aggressive Reduction in Cholesterol Levels (SPARCL) trial
by stroke subtypes. Stroke. 2009[a];40:1405-9.

Amarenco P, Goldstein LB, Messig M, et al. Relative and cumulative effects of lipids and blood pressure control in Stroke Prevention by
Aggressive Reduction in Cholesterol Levels trial. Stroke. 2009[b];40:2486-92.

American College of Emergency Physicians; Society for Cardiovascular Angiography and Interventions, O'Gara PT, Kushner FG, et al. 2013
ACCF/AHA guideline for the management of ST-elevation myocardial infarction: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2013;61(4):e78-140.

Arca M, Montali A, Pigna G, et al. Comparison of atorvastatin vs fenofibrate in reaching lipid targets and influencing biomarkers of endothelial
damage in patients with familial combined hyperlipidemia. Metabolism. 2007;56(11):1534-41.

Asselbergs F, Diercks G, Hillege H, et al. Effects of fosinopril and pravastatin on cardiovascular events in patients with microalbuminuria.
Circulation. 2004; Nov 2; 2809-16.

Athyros VG, Mikhailidis DP, Liberopoulos EN, et al. Effect of statin treatment on renal function and serum uric acid levels and their relation to
vascular events in patients with coronary heart disease and metabolic syndrome: a subgroup analysis of the GREek Atorvastatin and Coronary
heart disease Evaluation (GREACE) Study. Nephrol Dial Transplant. 2007;22(1):118-27.

Data as of May 18, 2017 MG-U/YP-U/DB Page 19 of 27

This information is considered confidential and proprietary to OptumRx.
It is intended for internal use only and should be disseminated only to authorized recipients.



-

¥ OPTUMRX

. Athyros VG, Papageorgiou AA, Mercouris BR, et al. Treatment with atorvastatin to the National Cholesterol Educational Program goal vs 'usual'
care in secondary coronary heart disease prevention. The GREek Atorvastatin and Coronary-heart-disease Evaluation (GREACE) study. Curr
Med Res Opin. 2002;18(4):220-8.

. Avis HJ, Hutten BA, Gagne C, et al. Efficacy and safety of rosuvastatin therapy for children with familial hypercholesterolemia. J Am Coll
Cardiol. 2010;55(11):1121-6.

. Avis HJ, Vissers MN, Stein EA, et al. A systematic review and meta-analysis of statin therapy in children with familial hypercholesterolemia.
Arterioscler Thromb Vasc Biol. 2007;27(8):1803-10.

. Baigent C, Keech A, Kearney PM, et al. Efficacy and safety of cholesterol-lowering treatment: prospective meta-analysis of data from 90,056
participants in 14 randomised trials of statins. Lancet. 2005;366(9493):1267-78.

. Ballantyne CM, Abate N, Yuan Z, et al. Dose-comparison study of the combination of ezetimibe and simvastatin (VYTORIN) vs atorvastatin in
patients with hypercholesterolemia: the VYTORIN Vs Atorvastatin (VYVA) study. Am Heart J. 2005;149(3):464-73.

. Ballantyne CM, Bertolami M, Hernandez Garcia HR, et al. Achieving LDL cholesterol, non-HDL cholesterol, and apolipoprotein B target levels in
high-risk patients: Measuring Effective Reductions in Cholesterol Using Rosuvastatin therapY (MERCURY) Il. Am Heart J. 2006;151(5):975.e1-
9.

. Ballantyne CM, Blazing MA, King TR, et al. Efficacy and safety of ezetimibe co-administered with simvastatin compared to atorvastatin in adults
with hypercholesterolemia. Am J Cardiol. 2004;93(12):1487-94.

. Ballantyne CM, Davidson MH, McKenny J, et al. Comparison of the safety and efficacy of a combination tablet of niacin extended-release and

simvastatin vs simvastatin monotherapy in patients with increased non-HDL cholesterol (from the SEACOAST | study). Am J Cardiol.
2008;101:1428-36.

. Ballantyne CM, Houri J, Notarbartolo A, et al. Effect of ezetimibe coadministered with atorvastatin in 628 patients with primary
hypercholesterolemia: a prospective, randomized, double-blind trial. Circulation. 2003;107(19):2409-15.
. Ballantyne CM, Pitt B, Loscalzo J, et al. Alteration of relation of atherogenic lipoprotein cholesterol to apolipoprotein B by intensive statin

therapy in patients with acute coronary syndrome (from the Limiting UNdertreatment of lipids in ACS With Rosuvastatin [LUNAR] Trial). Am J
Cardiol. 2013;111(4):506-9.

. Ballantyne CM, Weiss R, Moccetti T, et al. Efficacy and safety of rosuvastatin 40 mg alone or in combination with ezetimibe in patients at high
risk of cardiovascular disease (results from the EXPLORER study). Am J Cardiol. 2007;99(5):673-80.
. Bardini G, Giorda CB, Pontiroli AE, et al. Ezetimibe+simvastatin vs doubling the dose of simvastatin in high cardiovascular risk diabetics: a

multicenter, randomized trial (the LEAD study). Cardiovasc Diabetol. 2010;9(20):1-8.
. Barter P, Gotto AM, LaRosa JC, et al. HDL cholesterol, very low levels of LDL cholesterol, and cardiovascular events. N Engl J Med. 2007 Sep
27;357(13):1301-10.

. Bays H, Jones P, Mohiuddin S, et al. Long-term safety and efficacy of fenofibric acid in combination with statin therapy for the treatment of
patients with mixed dyslipidemia. J Clin Lipidology. 2008[a];2:426-35.

. Bays H, Sapre A, Taggart W, et al. Long-term (48-week) safety of ezetimibe 10 mg/day coadministered with simvastatin compared to
simvastatin alone in patients with primary hypercholesterolemia. Curr Med Res Opin. 2008[b];24(10):2953-66.

. Bays HD, Averna, Majul C, et al. Efficacy and safety of ezetimibe added to atorvastatin versus atorvastatin uptitration or switching to
rosuvastatin in patients with primary hypercholesterolemia. Am J Cardiol. 2013;112(12):1885-95.

. Bays HE, Maki KC, McKenney J, et al. Long-term up to 24-month efficacy and safety of concomitant prescription omega-3-acid ethyl esters and
simvastatin in hypertriglyceridemic patients. Curr Med Res Opin. 2010;26:907-15.

. Bays HE, Ose L, Fraser N, et al. A multicenter, randomized, double-blind, placebo-controlled, factorial design study to evaluate the lipid-altering

efficacy and safety profile of the ezetimibe/simvastatin tablet compared to ezetimibe and simvastatin monotherapy in patients with primary
hypercholesterolemia. Clin Ther. 2004;26(11):1758-73.

. Becker DJ, Gordon RY, Morris PB, et al. Simvastatin vs therapeutic lifestyle changes and supplements: randomized primary prevention trial.
Mayo Clin Proc. 2008;83(7):758-64.

. Betteridge DJ, Gibson JM. Effects of rosuvastatin on lipids, lipoproteins and apolipoproteins in the dyslipidaemia of diabetes. Diabet Med. 2007
[a];24(5):541-9.

. Betteridge DJ, Gibson JM, Sager PT. Comparison of effectiveness of rosuvastatin vs atorvastatin on the achievement of combined C-reactive
protein (<2 mg/L) and low-density lipoprotein cholesterol (< 70 mg/dl) targets in patients with type 2 diabetes mellitus (from the ANDROMEDA
study). Am J Cardiol. 2007[b];100(8):1245-8.

. Braamskamp MJ, Langslet G, McCrindle BW, et al. Efficacy and safety of rosuvastatin therapy in children and adolescents with familial
hypercholesterolemia: Results from the CHARON study. J Clin Lipidol. 2015;9(6):741-50.

. Briel M, Schwartz GG, Thompson PL, de Lemos JA, et al. Effects of early treatment with statins on short-term clinical outcomes in acute
coronary syndromes: a meta-analysis of randomized controlled trials. JAMA. 2006 May 3;295(17):2046-56.

. Brown G, Albers JJ, Fisher LD, et al. Regression of coronary artery disease as a result of intensive lipid-lowering therapy in men with high levels
of apolipoprotein B. N Engl J Med. 1990;323:1289-98.

. Bullano MF, Kamat S, Wertz DA, et al. Effectiveness of rosuvastatin vs atorvastatin in reducing lipid levels and achieving low-density-lipoprotein
cholesterol goals in a usual care setting. Am J Health Syst Pharm. 2007;64(3):276-84.

. Bullano MF, Wertz DA, Yang GW, et al. Effect of rosuvastatin compared to other statins on lipid levels and National Cholesterol Education
Program goal attainment for low-density lipoprotein cholesterol in a usual care setting. Pharmacotherapy. 2006;26(4):469-78.

. Bushnell CD, Griffin J, Newby LK, et al. Statin use and sex-specific stroke outcomes in patients with vascular disease. Stroke. 2006

Jun;37(6):1427-31.
. Byington RP, Furberg CD, Crouse JR, 3", et al. Pravastatin, lipids, and atherosclerosis in the carotid arteries (PLAC-Il). Am J Cardiol. 1995;

76:54C-9C.
. CADUET prescribing information. Pfizer Inc. New York, NY. June 2017.
. Calza L, Manfredi R, Colangeli V, et al. Rosuvastatin, pravastatin, and atorvastatin for the treatment of hypercholesterolemia in HIV-infected
patients receiving protease inhibitors (abstract). Curr HIV Res. 2008;6(6):572-8.
. Cannon C, Braunwald E, McCabe C, et al. Intensive vs moderate lipid lowering with statins after acute coronary syndromes. N Engl J Med.
2004;350;15;1495-504.
Data as of May 18, 2017 MG-U/YP-U/DB Page 20 of 27

This information is considered confidential and proprietary to OptumRx.
It is intended for internal use only and should be disseminated only to authorized recipients.



-

¥ OPTUMRX

. Cannon CP, Steinberg BA, Murphy SA, et al. Meta-analysis of cardiovascular outcomes trials comparing intensive vs moderate statin therapy. J
Am Coll Cardiol. 2006;48(3):438-45.

. Cannon CP, Blazing MA, Giugliano RP et al. Ezetimibe added to statin therapy after acute coronary syndromes. N Engl J Med. 2015;372:2387-
97.

. Catapano AL, Davidson MH, Ballantyne CM, et al. Lipid-altering efficacy of the ezetimibe/simvastatin single tablet vs rosuvastatin in
hypercholesterolemic patients. Curr Med Res Opin. 2006;22(10):2041-53.

. Chan KL, Teo K, Dumesnil JG, et al; ASTRONOMERS Investigators. Effect of lipid lowering with rosuvastatin on progression of aortic stenosis:
results of the Aortic Stenosis Progression Observation: Measuring Effects of Rosuvastatin (ASTONOMER) trial. Circulation. 2010;121:306-14.

. Charland SL, Malone DC. Prediction of cardiovascular event risk reduction from lipid changes associated with high potency dyslipidemia
therapy. Curr Med Res Opin. 2010 Feb;26(2):365-75.

. Chenot F, Montant PF, Marcovitch O, et al. Co-administration of ezetimibe and simvastatin in acute myocardial infarction. Eur J Clin Invest.
2007 May;37(5):357-63.

. Cholesterol Treatment Trialists' (CTT) Collaborators, Kearney PM, Blackwell L, Collins R, et al. Efficacy of cholesterol-lowering therapy in
18,686 people with diabetes in 14 randomised trials of statins: a meta-analysis. Lancet. 2008 Jan 12;371(9607):117-25.

. Chonchol M, Cook T, Kjekshus J, et al. Simvastatin for secondary prevention of all-cause mortality and major coronary events in patients with
mild chronic renal insufficiency. Am J Kidney Dis. 2007 Mar;49(3):373-82.

. Clearfield MB, Amerena J, Bassand JP, et al. Comparison of the efficacy and safety of rosuvastatin 10 mg and atorvastatin 20 mg in high-risk

patients with hypercholesterolemia-Prospective study to evaluate the Use of Low doses of the Statins Atorvastatin and Rosuvastatin (PULSAR).
Trials. 2006 Dec 21;7:35.

. Clinical Pharmacology [database online]. Tampa, FL: Gold Standard, Inc., www.clinicalpharmacology.com. Accessed May 18, 2017.

. Colhoun HM, Betteridge DJ, Durrington PN, et al. Primary prevention of cardiovascular disease with atorvastatin in type 2 diabetes in the
Collaborative Atorvastatin Diabetes Study (CARDS): multicentre randomised placebo-controlled trial. Lancet. 2004 Aug 21-27;364(9435):685-
96.

. Coll B, Aragones G, Parra S, et al. Ezetimibe effectively decreases LDL-cholesterol in HIV-infection patients. AIDS. 2006 Aug;20(12):1675-7.

. Collins R, Armitage J, Parish S, et al; Heart Protection Study Collaborative Group. MRC/BHF heart protection study of cholesterol-lowering with
simvastatin in 5,963 people with diabetes: a randomized placebo-controlled trial. Lancet. 2003;361:2005-16.

. Conard SE, Bays HE, Leiter LA, et al. Efficacy and safety of ezetimibe added on to atorvastatin (20 mg) vs uptitration of atorvastatin (to 40 mg)
in hypercholesterolemic patients at moderately high risk for coronary heart disease. Am J Cardiol 2008;102:1489-94.

. Constance C, Westphal S, Chung N, et al. Efficacy of ezetimibe/simvastatin 10/20 and 10/40 mg compared to atorvastatin 20 mg in patients
with type 2 diabetes mellitus. Diabetes Obes Metab. 2007 Jul;9(4):575-84.

. CRESTOR prescribing information. AstraZeneca Pharmaceuticals LP. Wilmington (DE). May 2016.

. Crouse JR 3rd, Raichlen JS, Riley WA, et al. Effect of rosuvastatin on progression of carotid intima-media thickness in low-risk individuals with
subclinical atherosclerosis: the METEOR Trial. JAMA. 2007 Mar 28; 297(12):1344-53.

. Davidson MH, McGarry T, Bettis R, et al. Ezetimibe coadministered with simvastatin in patients with primary hypercholesterolemia. J Am Coll
Cardiol. 2002 Dec 18;40(12):2125-34.

. de Lemos JA, Blazing MA, Wiviott SD, et al. Early intensive vs a delayed conservative simvastatin strategy in patients with acute coronary
syndromes: phase Z of the A to Z trial. JAMA. 2004 Sep 15;292(11):1307-16.

. Deedwania P, Barter P, Carmena R, et al. Reduction of low-density lipoprotein cholesterol in patients with coronary heart disease and metabolic
syndrome: analysis of the Treating to New Targets study. Lancet. 2006 Sep 9;368(9539):919-28.

. Deedwania P, Stone PH, Bairey Merz CN, et al. Effects of intensive vs moderate lipid-lowering therapy on myocardial ischemia in older patients
with coronary heart disease: results of the Study Assessing Goals in the Elderly (SAGE). Circulation. 2007[b] Feb 13;115(6):700-7.

. Deedwania PC, Gupta M, Stein M, et al. Comparison of rosuvastatin vs atorvastatin in South-Asian patients at risk of coronary heart disease
(from the IRIS Trial). Am J Cardiol. 2007[a] Jun 1;99(11):1538-43.

. Derosa G, Maffioli P, Salvadeo SA, et al. Fenofibrate, simvastatin and their combination in the management of dyslipidaemia in type 2 diabetic
patients. Curr Med Res Opin. 2009;25:1973-83.

. Downs JR, Clearfield M, Weis S, et al. Primary prevention of acute coronary events with lovastatin in men and women with average cholesterol

levels. Results of AFCAPS/TexCAPS. JAMA. 1998;279(20):1615-22.
. Drugs@FDA [database on the Internet]. Rockville (MD): Food and Drug Administration (US), Center for Drug Evaluation and Research; 2017.
Available from: http://www.accessdata.fda.gov/scripts/cder/daf/. Accessed May 18, 2017.

. Erdine S, Ro YM, Tse HF, et al. Single-pill amlodipine/atorvastatin helps patients of diverse ethnicity attain recommended goals for blood
pressure and lipids (the Gemini-AALA study). J Human Hypertens. 2009;23:196-210.

. Eriksson M, Budinski D, Hounslow N. Comparative efficacy of pitavastatin and simvastatin in high-risk patients: a randomized controlled trial.
Adv Ther. 2011 Sep;28(9):811-23.

. Eriksson M, Hadell K, Holme 1, et al. Compliance with and efficacy of treatment with pravastatin and cholestyramine: a randomized study on
lipid-lowering in primary care. J Intern Med. 1998 May;243(5):373-80.

. Everett BM, Glynn RJ, MacFadyen JG, et al. Rosuvastatin in the prevention of stroke among men and women with elevated levels of C-reactive
protein: Justification for the Use of Statins in Prevention: an Intervention Trial Evaluating Rosuvastatin (JUPITER). Circulation. 2010;121:143-
50.

. Faergeman O, Hill L, Windler E, et al. Efficacy and tolerability of rosuvastatin and atorvastatin when force-titrated in patients with primary
hypercholesterolemia: results from the ECLIPSE study. Cardiology. 2008;111:219-28.

. Farnier M, Averna M, Missault L, et al. Lipid-altering efficacy of ezetimibe/simvastatin 10/20 mg compared to rosuvastatin 10 mg in high-risk
hypercholesterolaemic patients inadequately controlled with prior statin monotherapy — the IN-CROSS study. Int J Clin Pract. 2009;63:534-5.

. Farnier M, Perevozskaya |, Taggart WV, et al. VAP |l analysis of lipoprotein subclasses in mixed hyperlipidemic patients on treatment with
ezetimibe/simvastatin and fenofibrate. J Lipid Res. 2008;49:2641-7.

. Farnier M, Roth E, Gil-Extremera B, et al. Efficacy and safety of the coadministration of ezetimibe/simvastatin with fenofibrate in patients with

mixed hyperlipidemia. Am Heart J. 2007 Feb;153(2):335.e1-8.

Data as of May 18, 2017 MG-U/YP-U/DB Page 21 of 27

This information is considered confidential and proprietary to OptumRx.
It is intended for internal use only and should be disseminated only to authorized recipients.



-

¥ OPTUMRX

. Feldman T, Davidson M, Shah A, et al. Comparison of the lipid-modifying efficacy and safety profiles of ezetimibe coadministered with
simvastatin in older vs younger patients with primary hypercholesterolemia: a post Hoc analysis of subpopulations from three pooled clinical
trials. Clin Ther. 2006 Jun;28(6):849-59.

. Feldman T, Koren M, Insull W Jr, et al. Treatment of high-risk patients with ezetimibe plus simvastatin co-administration vs simvastatin alone to
attain National Cholesterol Education Program Adult Treatment Panel 1l low-density lipoprotein cholesterol goals. Am J Cardiol. 2004 Jun
15;93(12):1481-6.

. Ferdinand KC, Clark LT, Watson KE, et al. Comparison of efficacy and safety of rosuvastatin vs atorvastatin in African-American patients in a
six-week trial. Am J Cardiol. 2006 Jan 15;97(2):229-35.

. Ferdinand KC, Davidson MH, Kelly MT, et al. One-year efficacy and safety of rosuvastatin + fenofibric acid combination therapy in patients with
mixed dyslipidemia. Evaluation of dose response. Am J Cardiovasc Drugs. 2012;12(2):117-25.

. Flack JM, Victor R, Watson K, et al. Improved attainment of blood pressure and cholesterol goals using single-pill amlodipine/atorvastatin in
African Americans: the CAPABLE trial. Mayo Clin Proc. 2008 Jan;83(1):35-45.

. Florentin M, Liberopoulos EN, Moutzouri E, et al. The effect of simvastatin alone vs simvastatin plus ezetimibe on the concentration of small
density low-density lipoprotein cholesterol in subjects with primary hypercholesterolemia. Curr Med Res Opin. 2011;27(3):685-92.

. Foody JM, Brown WV, Zieve F, et al. Safety and efficacy of ezetimibe/simvastatin combination vs atorvastatin alone in adults 265 years of age

with hypercholesterolemia and with or at moderately high/high risk for coronary heart disease (the VYTELD Study). Am J Cardiol.
2010;106:1255-63.

. Ford |, Murray H, Packard CJ, et al. Long-term follow-up of the West of Scotland Coronary Prevention Study. N Engl J Med. 2007 Oct
11;357(15):1477-86.

. Fox KM, Gandhi SK, Ohsfeldt RL, et al. Effectiveness of rosuvastatin in low-density lipoprotein cholesterol lowering and National Cholesterol
Education Program Adult Treatment Panel guideline Il LDL-C goal attainment compared to other statins among diabetes mellitus patients: a
retrospective study using an electronic medical records dataset in the United States. Curr Med Res Opin. 2007[a];23(9):2125-33.

. Fox KM, Gandhi SK, Ohsfeldt RL, et al. Comparison of low-density lipoprotein cholesterol reduction after switching patients on other statins to
rosuvastatin or simvastatin in a real-world clinical practice setting. Am J Manag Care. 2007 [b];13(Suppl 10):S270-5.

. Furberg CD, Adams HP, Applegate WB, et al. Effect of lovastatin on early carotid atherosclerosis and cardiovascular events. Asymptomatic
carotid artery progression study (ACAPS) research group. Circulation. 1994 Oct; 90(4):1679-87.

. Gagné C, Gaudet D, Bruckert E. Efficacy and safety of ezetimibe coadministered with atorvastatin or simvastatin in patients with homozygous
familial hypercholesterolemia. Circulation. 2002 May 28;105(21):2469-75.

. Gaudiani LM, Lewin A, Meneghini L, et al. Efficacy and safety of ezetimibe co-administered with simvastatin in thiazolidinedione-treated type 2

diabetic patients. Diabetes Obes Metab. 2005 Jan;7(1):88-97.

. Gidding SS, Ann Champagne M, de Ferranti SD, et al. The Agenda for Familial Hypercholesterolemia: A Scientific Statement From the
American Heart Association. Circulation. 2015 Dec 1;132(22):2167-92.

. Goldberg AC, Bays HE, Ballantyne CM, et al. Efficacy and safety of ABT-335 (fenofibric acid) in combination with atorvastatin in patients with
mixed dyslipidemia. Am J Cardiol. 2009;103:515-22.

. Goldberg AC, Sapre A, Liu J, et al. Efficacy and safety of ezetimibe coadministered with simvastatin in patients with primary
hypercholesterolemia: a randomized, double-blind, placebo-controlled trial. Mayo Clin Proc. 2004 May;79(5):620-9.

. Goldberg RB, Guyton JR, Mazzone T, et al. Ezetimibe/simvastatin vs atorvastatin in patients with type 2 diabetes mellitus and
hypercholesterolemia: the VYTAL study. Mayo Clin Proc. 2006 Dec;81(12):1579-88.

. Grimm R, Malik M, Yunis C, et al; TOGETHER Investigators. Simultaneous treatment to attain blood pressure and lipid goals and reduced CV

risk burden using amlodipine/atorvastatin single-pill therapy in treated hypertensive participants in a randomized controlled trial. Vasc Health
Risk Manag. 2010;6:261-71.

. Grundy SM, Cleeman JI, Merz NB, et al. Implications of recent clinical trials for the National Cholesterol Education Program Adult Treatment
Panel Ill Guidelines. Circulation. 2004;110:227-39.

. Gumprecht J, Gosho M, Budinski D, et al. Comparative long-term efficacy and tolerability of pitavastatin 4 mg and atorvastatin 20-40 mg in
patients with type 2 diabetes mellitus and combined (mixed) dyslipidaemia. Diabetes Obes Metab. 2011 Nov;13(11):1047-55.

. Hall AS, Jackson BM, Farrin AJ, et al. A randomized, controlled trial of simvastatin vs rosuvastatin in patients with acute myocardial infarction:

the Secondary Prevention of Acute Coronary Events—Reduction of Cholesterol to Key European Targets Trial (abstract). Eur J Cardiovasc
Prev Rehabil. 2009 Dec;16(6):712-21.

. Harley CR, Gandhi SK, Anoka N, et al. Understanding practice patterns and low-density lipoprotein cholesterol goal attainment implications of
switching patients from simvastatin in a health plan setting. Am J Manag Care. 2007 Dec;13 Suppl 10:S276-81.

. Hing Ling PK, Civeira F, Dan AG, et al. Ezetimibe/simvastatin 10/40 mg vs atorvastatin 40 mg in high cardiovascular risk patients with primary
hypercholesterolemia: a randomized, double-blind, active-controlled, multicenter study. Lipids Health Dis. 2012 Jan 31;11:18.

. Hitman GA, Colhoun H, Newman C, et al. Stroke prediction and stroke prevention with atorvastatin in the Collaborative Atorvastatin Diabetes
Study (CARDS). Diabet Med. 2007 Dec;24(12):1313-21.

. Hobbs R, Gensini G, Mancini J, et al. International open-label studies to assess the efficacy and safety of single-pill amlodipine/atorvastatin in

attaining blood pressure and lipid targets recommended by country-specific guidelines: the JEWEL programme (abstract). Eur J Cardiovasc
Prev Rehabil. 2009 Aug;16(4):472-80.

. Hogue JC, Lamarche B, Tremblay AJ, et al. Differential effect of atorvastatin and fenofibrate on plasma oxidized low-density lipoprotein,
inflammation markers, and cell adhesion molecules in patients with type 2 diabetes mellitus. Metabolism. 2008;57:380-6.

. Hulten E, Jackson JL, Douglas K, et al. The effect of early, intensive statin therapy on acute coronary syndrome: a meta-analysis of randomized
controlled trials. Arch Intern Med. 2006 Sep 25;166(17):1814-21.

. Hunninghake D, Insull W Jr, Toth P, et al. Coadministration of colesevelam hydrochloride with atorvastatin lowers LDL cholesterol additively.
Atherosclerosis. 2001 Oct;158(2):407-16.

. lllingworth DR, Stein EA, Mitchel YB, et al. Comparative effects of lovastatin and niacin in primary hypercholesterolemia. Arch Intern Med.
1994;154:1586-95.

. Insull W Jr, Ghali JK, Hassman DR, et al. Achieving low-density lipoprotein cholesterol goals in high-risk patients in managed care: comparison
of rosuvastatin, atorvastatin, and simvastatin in the SOLAR trial. Mayo Clin Proc. 2007 May;82(5):543-50.

Data as of May 18, 2017 MG-U/YP-U/DB Page 22 of 27

This information is considered confidential and proprietary to OptumRx.
It is intended for internal use only and should be disseminated only to authorized recipients.



-

¥ OPTUMRX

. Jones P, Davidson M, Goldberg A, et al. Efficacy and safety of fenofibric acid in combination with a statin in patients with mixed dyslipidemia:
pooled analysis of three phase 3, 12-week randomized, controlled studies. J Clin Lipidology. 2009[a];3:125-37.

. Jones P, Davidson M, Kashyap M, et al. Efficacy and safety of ABT-335 (fenofibric acid) in combination with rosuvastatin in patients with mixed
dyslipidemia: A phase 3 study. Atherosclerosis. 2009[b];204:208-215.

. Jones P, Davidson M, Stein E, et al. Comparison of the efficacy and safety of rosuvastatin vs atorvastatin, simvastatin, and pravastatin across
doses (STELLAR Trial). Am J Cardiol. 2003;92:152-60.

. Kernan WN, Ovbiagele B, Black HR, et al. Guidelines for the prevention of stroke in patients with stroke or transient ischemic attack: a guideline
for healthcare professionals from the American Heart Association/American Stroke Association. Stroke. 2014; 45:2160-236.

. Kerzner B, Corbelli J, Sharp S, et al. Efficacy and safety of ezetimibe coadministered with lovastatin in primary hypercholesterolemia. Am J
Cardiol. 2003 Feb 15;91(4):418-24.

. Khush KK, Waters DD, Bittner V, et al. Effect of high-dose atorvastatin on hospitalizations for heart failure: subgroup analysis of the Treating to
New Targets (TNT) study. Circulation. 2007 Feb 6;115(5):576-83.

. Kipnes MS, Roth EM, Rhyme JM, et al. Year two assessment of fenofibric acid and moderate-dose statin combination. A Phase 3, open-label,
extension study. Clin Drug Investig. 2010;30(10):51-61.

. Knapp HH, Schrott H, Ma P, et al. Efficacy and safety of combination simvastatin and colesevelam in patients with primary
hypercholesterolemia. Am J Med. 2001 Apr;110(5):352-60.

. Knopp RH, d'Emden M, Smilde JG, et al. Efficacy and safety of atorvastatin in the prevention of cardiovascular endpoints in subjects with type 2

diabetes: the Atorvastatin Study for Prevention of Coronary Heart Disease Endpoints in non-insulin-dependent diabetes mellitus (ASPEN).
Diabetes Care. 2006 Jul;29(7):1478-85.

. Koenig W, Ridker PM. Rosuvastatin for primary prevention in patients with European systematic coronary risk evaluation risk 25% or
Framingham risk >20%: post hoc analyses of the JUPITER trial requested by European health authorities. Eur Heart J. 2001;32:75-83.
. Koshiyama H, Taniguchi A, Tanaka K, et al. Effects of pitavastatin on lipid profiles and high-sensitivity CRP in Japanese subjects with

hypercholesterolemia: Kansai Investigation of Statin for Hyperlipidemic Intervention in Metabolism and Endocrinology (KISHIMEN)
investigators. J Atheroscler Thromb. 2008;15:345:50.

. Kumar SS, Lahey KA, Day A, et al. Comparison of the efficacy of administering a combination of ezetimibe plus fenofibrate vs atorvastatin
monotherapy in the treatment of dyslipidemia. Lipids Health Dis. 2009;8(56):1-8.

. LaRosa JC, Grundy SM, Kastelein JJ, et al. Treating to New Targets (TNT) Steering Committee and Investigators. Safety and efficacy of
Atorvastatin-induced very low-density lipoprotein cholesterol levels in Patients with coronary heart disease (a post hoc analysis of the treating to
new targets [TNT] study). Am J Cardiol. 2007 Sep 1;100(5):747-52.

. LaRosa JC, Grundy SM, Waters DD, et al. Intensive lipid lowering with atorvastatin in patients with stable coronary disease. N Engl J Med. 2005
Apr 7;352(14):1425-35.

. Lee SH, Chung N, Kwan J, et al. Comparison of the efficacy and tolerability of pitavastatin and atorvastatin: an 8-week, multicenter,
randomized, open-label, dose-titration study in Korean patients with hypercholesterolemia. Clin Ther. 2007;29(11):2365-73.

. Leiter LA, Bays H, Conard S, et al. Efficacy and safety of ezetimibe added on to atorvastatin (40 mg) compared to uptitration of atorvastatin (to
80 mg) in hypercholesterolemic patients at high risk of coronary heart disease. Am J Cardiol. 2008;102:1495-501.

. Leiter LA, Rosenson RS, Stein E, et al. Efficacy and safety of rosuvastatin 40 mg vs atorvastatin 80 mg in high-risk patients with

hypercholesterolemia: results of the POLARIS study. Atherosclerosis. 2007 Oct;194(2):e154-64.

. LESCOL and LESCOL XL prescribing information. Novartis Pharmaceuticals Corporation. East Hanover, NJ. October 2012.

. Lewis JH, Mortensen ME, Zweig S, et al. Efficacy and safety of high-dose pravastatin in hypercholesterolemic patients with well-compensated
chronic liver disease: Results of a prospective, randomized, double-blind, placebo-controlled, multicenter trial. Hepatology. 2007
Nov;46(5):1453-63.

. Liem AH, van Boven AJ, Veeger NJ, et al. Effects of fluvastatin on ischemia following acute myocardial infarction: a randomized trial. Eur Heart
J. 2002;23:1931-7.

. LIPITOR prescribing information. Pfizer, Inc. New York, NY. June 2017.

. LIVALO prescribing information. Kowa Pharmaceuticals America, Inc. Montgomery, AL: December 2016.

. Lloret R, Ycas J, Stein M, et al; STARSHIP Study Group. Comparison of rosuvastatin vs atorvastatin in Hispanic-Americans with
hypercholesterolemia (from the STARSHIP trial). Am J Cardiol. 2006 Sep 15;98(6):768-73.

. Marais AD, Raal FJ, Stein EA, et al. A dose-titration and comparative study of rosuvastatin and atorvastatin in patients with homozygous familial
hypercholesterolaemia. Atherosclerosis. 2008 Mar;197(1):400-6.

. May HT, Anderson JL, Pearson RR, et al. Comparison of effects of simvastatin alone vs fenofibrate alone vs simvastatin plus fenofibrate on

lipoprotein subparticle profiles in diabetic patients with mixed dyslipidemia (from the Diabetes and Combined Lipid Therapy Regimen study). Am
J Cardiol. 2008;101:486-9.

. Mazza F, Stefanutti C, Di Giacomo S, et al. Effects of low-dose atorvastatin and rosuvastatin on plasma lipid profiles: a long-term, randomized,
open-label study in patients with primary hypercholesterolemia. Am J Cardiovasc Drugs. 2008;8:265-70.

. Meaney A, Ceballos G, Asbun J, et al. The VYTORIN on Carotid intima-media Thickness and Overall arterial Rigidity study (VYCTOR). J Clin
Pharmacol. 2009;49:838-847.

. Melani L, Mills R, Hassman D, et al. Efficacy and safety of ezetimibe coadministered with pravastatin in patients with primary
hypercholesterolemia: a prospective, randomized, double-blind trial. Eur Heart J. 2003 Apr;24(8):717-28.

. Meredith KG, Horne BD, Pearson RR, et al. Comparison of effects of high (80 mg) vs low (20 mg) dose of simvastatin on C-reactive protein and
lipoproteins in patients with angiographic evidence of coronary arterial narrowing. Am J Cardiol. 2007 Jan 15;99(2):149-53.

. Messerli FH, Bakris GL, Ferrera D, et al. Efficacy and safety of coadministered amlodipine and atorvastatin in patients with hypertension and

dyslipidemia: results of the AVALON trial. J Clin Hypertens (Greenwich). 2006 Aug;8(8):571-81.

. MEVACOR prescribing information. Merck & Co, Inc. Whitehouse Station, NJ. February 2014.

. Milionis HJ, Rizos E, Kostapanos M, et al. Treating to target patients with primary hyperlipidemia: comparison of the effects of ATOrvastatin and
ROSuvastatin (the ATOROS study). Curr Med Res Opin. 2006 Jun;22(6):1123-31.

. Mohiuddin S, Pepine C, Kelly M, et al. Efficacy and safety of ABT-335 (fenofibric acid) in combination with simvastatin in patients with mixed
dyslipidemia: a phase 3, randomized, controlled study. Am Heart J. 2009;157:195-203.

Data as of May 18, 2017 MG-U/YP-U/DB Page 23 of 27

This information is considered confidential and proprietary to OptumRx.
It is intended for internal use only and should be disseminated only to authorized recipients.



-

¥ OPTUMRX

. Mood GR, Bavry AA, Roukoz H, et al. Meta-analysis of the role of statin therapy in reducing myocardial infarction following elective
percutaneous coronary intervention. Am J Cardiol. 2007 Sep 15;100(6):919-23.
. Mora S, Glynn RJ, Hsia J, et al. Statins for the primary prevention of cardiovascular events in women with elevated high-sensitivity C-reactive

protein dyslipidemia: results from the Justification for the Use of Statins in Prevention: An Intervention Trial Evaluating Rosuvastatin (JUPITER)
and meta-analysis of women from primary prevention trials. Circulation. 2010;121:1069-77.

. Motomura T, Okamoto M, Kitamura T, et al. Effects of pitavastatin on serum lipids and high sensitivity c-reactive protein in Type 2 diabetic
patients. J Atheroscler Thromb. 2009;16:546-52.
. Murphy SA, Cannon CP, Wiviott SD, et al. Effect of intensive lipid-lowering therapy on mortality after acute coronary syndrome (a patient-level

analysis of the Aggrastat to ZOCOR and Pravastatin or Atorvastatin Evaluation and Infection Therapy-Thrombolysis in Myocardial Infarction 22
trials). Am J Cardiol. 2007 Oct 1;100(7):1047-51.

. Nakamura H, Arakawa K, Itakura H, et al. Primary prevention of cardiovascular disease with pravastatin in Japan (MEGA Study): a prospective
randomized controlled study. Lancet. 2006;368:1155-63.

. Neil HA, DeMicco DA, Luo D, et al. Analysis of efficacy and safety in patients aged 65-75 years at randomization: Collaborative Atorvastatin
Diabetes Study (CARDS). Diabetes Care. 2006 Nov;29(11):2378-84.

. Neutel JM, Bestermann WH, Dyess EM, et al. The use of a single-pill calcium channel blocker/statin combination in the management of
hypertension and dyslipidemia: a randomized, placebo-controlled, multicenter study. J Clin Hypertens (Greenwich). 2009;11:22-30.

. Nicholls S, Brandrup-Wognsen G, Palmer M, et al. Meta-analysis of comparative efficacy of increasing dose of atorvastatin vs rosuvastatin vs
simvastatin on lowering levels of atherogenic lipids (from VOYAGER). Am J Cardiol. 2010;105:69-76.

. Nicholls SJ, Tuzcu EM, Sipahi |, et al. Effects of obesity on lipid-lowering, anti-inflammatory, and antiatherosclerotic benefits of atorvastatin or

pravastatin in patients with coronary artery disease (from the REVERSAL Study). Am J Cardiol. 2006 Jun 1;97(11):1553-7.

. Nissen SE, Nicholls SJ, Sipahi |, et al. Effect of very high-intensity statin therapy on regression of coronary atherosclerosis: the ASTEROID trial.
JAMA. 2006 Apr 5;295(13):1556-65.

. Nissen SE, Tuzcu EM, Schoenhagen P, et al. Effect of intensive compared to moderate lipid-lowering therapy on progression of coronary
atherosclerosis: a randomized controlled trial (REVERSAL). JAMA. 2004 Mar 3;291(9):1071-80.

. Nissen SE, Tuzcu EM, Schoenhagen P, et al; Reversal of Atherosclerosis with Aggressive Lipid Lowering (REVERSAL) Investigators. Statin
therapy, LDL cholesterol, C-reactive protein, and coronary artery disease. N Engl J Med. 2005 Jan 6;352(1):29-38.

. No authors listed. MRC/BHF Heart Protection Study of cholesterol lowering with simvastatin in 20 356 high-risk individuals: a randomised
placebo-controlled trial. Lancet. 2002;360:7-22.

. No authors listed. Randomized trial of cholesterol lowering in 4444 patients with coronary heart disease: the Scandinavian simvastatin survival
study (4S). Lancet. 1994;344:1383-9.

. No authors listed. Randomized trial of the effects of cholesterol-lowering with simvastatin on peripheral vascular and other major vascular
outcomes in 20,536 people with peripheral arterial disease and other high-risk conditions. J Vasc Surg. 2007 Apr;45(4):645-54.

. Olsson AG, Schwartz GG, Szarek M, et al. Effects of high-dose atorvastatin in patients > or =65 years of age with acute coronary syndrome
(from the myocardial ischemia reduction with aggressive cholesterol lowering [MIRACL] study). Am J Cardiol. 2007 Mar 1;99(5):632-5.

. Orange Book: Approved Drug Products with Therapeutic Equivalence Evaluations [database on the internet]. Silver Spring, MD: Food and Drug

Administration (US), Center for Drug Evaluation and Research; 2017. Available at: http://www.accessdata.fda.gov/scripts/cder/ob/default.cfm.
Accessed May 18, 2017.

. O'Regan C, Wu P, Arora P, et al. Statin therapy in stroke prevention: a meta-analysis involving 121,000 patients. Am J Med. 2008
Jan;121(1):24-33.

. Ose L, Budinski D, Hounslow N, et al. Comparison of pitavastatin with simvastatin in primary hypercholesterolemia or combined dyslipidemia.
Curr Med Res Opin. 2009;25(11):2755-64.

. Ose L, Budinski D, Hounslow N, et al. Long-term treatment with pitavastatin is effective and well tolerated by patients with primary
hypercholesterolemia or combined dyslipidemia. Atherosclerosis. 2010;210:202-8.

. Ose L, Johnson-Levonas A, Reyes R, Lin J, et al. A multi-centre, randomized, double-blind 14-week extension study examining the long-term
safety and efficacy profile of the ezetimibe/simvastatin combination tablet. Int J Clin Pract. 2007 Sep;61(9):1469-80.

. Park A, Kang HJ, Rim SJ, et al. A randomized, open-label study to evaluate the efficacy and safety of pitavastatin compared to simvastatin in
Korean patients with hypercholesterolemia. Clin Ther. 2005;27(7):1074-82.

. Park JS, Kim YJ, Choi JY, et al. Comparative study of low doses of rosuvastatin and atorvastatin on lipid and glycemic control in patients with
metabolic syndrome and hypercholesterolemia. Korean J Intern Med. 2010;25:27-35.

. Pearson T, Ballantyne C, Sisk C, et al. Comparison of effects of ezetimibe/simvastatin vs simvastatin vs atorvastatin in reducing C-reactive
protein and low-density lipoprotein cholesterol levels. Am J Cardiol. 2007 Jun 15;99(12):1706-13.

. Pedersen TR, Faergeman O, Kastelein JJ, et al. High-dose atorvastatin vs usual-dose simvastatin for secondary prevention after myocardial
infarction: the IDEAL study: a randomized controlled trial. JAMA. 2005 Nov 16;294(19):2437-45.

. Piorkowski M, Fischer S, Stellbaum C, et al. Treatment with ezetimibe plus low-dose atorvastatin compared to higher-dose atorvastatin alone: is
sufficient cholesterol-lowering enough to inhibit platelets? J Am Coll Cardiol. 2007 Mar 13;49(10):1035-42.

. Pitt B, Loscalzo J, Monyak J, et al. Comparison of lipid-modifying efficacy of rosuvastatin vs atorvastatin in patients with acute coronary
syndrome (from the LUNAR study). Am J Cardiol. 2012 May 1;109(9):1239-46.

. Pitt B, Waters D, Brown WV, et al. Aggressive lipid-lowering therapy compared to angioplasty in stable coronary artery disease. Atorvastatin vs
Revascularization Treatment Investigators. N Engl J Med. 1999 Jul 8;341(2):70-6.

. Polis AB, Abate N, Catapano AL, et al. Low-density lipoprotein cholesterol reduction and goal achievement with ezetimibe/simvastatin vs

atorvastatin or rosuvastatin in patients with diabetes, metabolic syndrome, or neither disease, stratified by national cholesterol education
program risk category. Metab Syndr Relat Disord. 2009;7(6):601-10.

. PRAVACHOL prescribing information. Bristol-Myers Squibb. Princeton, NJ. June 2017.

. Preston RA, Harvey P, Herfert O, et al. A randomized, placebo-controlled trial to evaluate the efficacy, safety, and pharmacodynamic interaction
of coadministered amlodipine and atorvastatin in 1660 patients with concomitant hypertension and dyslipidemia: the respond trial. J Clin
Pharmacol. 2007 Dec;47(12):1555-69.

Data as of May 18, 2017 MG-U/YP-U/DB Page 24 of 27

This information is considered confidential and proprietary to OptumRx.
It is intended for internal use only and should be disseminated only to authorized recipients.



-

¥ OPTUMRX

. Ray KK, Bach RG, Cannon CP, et al. Benefits of achieving the NCEP optional LDL-C goal among elderly patients with ACS. Eur Heart J. 2006
Oct;27(19):2310-6.

. Ray KK, Cannon CP, McCabe CH, et al. Early and late benefits of high-dose atorvastatin in patients with acute coronary syndromes: results
from the PROVE IT-TIMI 22 trial. J Am Coll Cardiol. 2005 Oct 18;46(8):1405-10.

. Reckless J, Henry P, Pomykaj T, et al. Lipid-altering efficacy of ezetimibe/simvastatin 10/40 mg compared to doubling the statin dose in patients
admitted to the hospital for a recent coronary event (INFORCE). Int J Clin Pract. 2008;62:539-554.

. Ridker PM, Danielson E, Fonseca FAH, et al. Rosuvastatin to prevent vascular events in men and women with elevated C-reactive protein. N
Engl J Med. 2008;359:2195-207.

. Ridker PM, MacFadyen J, Cressman M, et al. Efficacy of rosuvastatin among men and women with moderate chronic kidney disease and
elevated high-sensitivity C-reactive protein. J Am Coll Cardiol. 2010;55(12):1266-73.

. Ridker PM, MacFadyen JG, Fonseca FAH, et al. Number needed to treat with rosuvastatin to prevent first cardiovascular events and death

among men and women with low-density lipoprotein cholesterol and elevated high-sensitivity c-reactive protein. Circ Cardiovasc Qual
Outcomes. 2009;2:616-23.

. Robinson JG, Ballantyne CM, Grundy SM, et al. Lipid-altering efficacy and safety of ezetimibe/simvastatin vs atorvastatin in patients with
hypercholesterolemia and the metabolic syndrome (VYMET). Am J Cardiol. 2009;103:1694-702.

. Rodenburg J, Vissers MN, Wiegman A, et al. Statin treatment in children with familial hypercholesterolemia: the younger, the better. Circulation.
2007 Aug 7;116(6):664-8.

. Roeters van Lennep H, Liem A, et al. The efficacy of statin monotherapy up-titration vs switching to ezetimibe/simvastatin (EASEGO). Curr
Med Res Opin. 2008;24:685-694.

. Rogers SL, Magliano DJ, Levison DB, et al. A dose-specific meta-analysis of lipid changes in randomized controlled trials of atorvastatin and
simvastatin. Clin Ther. 2007 Feb;29(2):242-52.

. Rosenson RS, Otvos JD, Hsia J, et al. Effects of rosuvastatin and atorvastatin on LDL and HDL particle concentrations in patients with
metabolic syndrome: a randomized, double-blind, controlled study. Diabetes Care. 2009;32:1087-91.

. Rossebg AB, Pedersen TR, Boman K, et al. Intensive lipid lowering with simvastatin and ezetimibe in aortic stenosis (SEAS). N Engl J Med.
2008;359:1343-56.

. Rotella CM, Zaninelli A, Le Grazie C, et al. Ezetimibe/simvastatin vs simvastatin in coronary heart disease patients with or without diabetes.
Lipids Health Dis. 2010;9(80):1-8.

. Roth EM, Rosenson RS, Carlson DM, et al. Efficacy and safety of rosuvastatin 5 mg in combination with fenofibric acid 135 mg in patients with
mixed dyslipidemia-a phase 3 study. Cardiovasc Drugs Ther. 2010;24:421-8.

. Sacks FM, Pfeffer MA, Moye LA, et al. The effect of pravastatin on coronary events after myocardial infarction in patients with average
cholesterol levels. The Cholesterol and Recurrent Events Trial (CARE). N Engl J Med.1996 Oct; 335(14):1001-9.

. Saito Y, Yamada N, Teramoto T, et al. A randomized, double-blind trial comparing the efficacy and safety of pitavastatin vs pravastatin in
patients with primary hypercholesterolemia. Atherosclerosis. 2002;162:373-9.

. Sakamoto T, Kojima S, Ogawa H, et al. Usefulness of hydrophilic vs lipophilic statins after acute myocardial infarction: subanalysis of
MUSASHI-AMI. Circ J. 2007 Sep;71(9):1348-53.

. Sansanayudh N, Wongwiwatthananukit S, Putwai P, et al. Comparative efficacy and safety of low-dose pitavastatin vs atorvastatin in patients
with hypercholesterolemia. Ann Pharmacother. 2010;44:415-23.

. Sasaki J, Ikeda Y, Kuribayashi T, et al. A 52-week, randomized, open-label, parallel-group comparison of the tolerability and effects of

pitavastatin and atorvastatin on high-density lipoprotein cholesterol levels and glucose metabolism in Japanese patients with elevated levels of
low-density lipoprotein cholesterol and glucose intolerance. Clin Ther. 2008;30(6):1089-100.

. Sato H, Kinjo K, Ito H, et al. Effect of early use of low-dose pravastatin on major adverse cardiac events in patients with acute myocardial
infarction: the OACIS-LIPID Study. Circ J. 2008;72:17-22.

. Schmermund A, Achenbach S, Budde T, et al. Effect of intensive vs standard lipid-lowering treatment with atorvastatin on the progression of
calcified coronary atherosclerosis over 12 months: a multicenter, randomized, double-blind trial. Circulation. 2006 Jan 24;113(3):427-37.

. Schoenhagen P, Tuzcu EM, Apperson-Hansen C, et al. Determinants of arterial wall remodeling during lipid-lowering therapy: serial

intravascular ultrasound observations from the Reversal of Atherosclerosis with Aggressive Lipid Lowering Therapy (REVERSAL) trial.
Circulation. 2006 Jun 20;113(24):2826-34.

. Schouten O, Boersma E, Hoeks S, et al. Fluvastatin and perioperative events in patients undergoing vascular surgery. N Engl J Med.
2009;361:980-989.
. Schwartz GG, Olsson AG, Szarek M, et al. Relation of characteristics of metabolic syndrome to short-term prognosis and effects of intensive

statin therapy after acute coronary syndrome: an analysis of the Myocardial Ischemia Reduction with Aggressive Cholesterol Lowering
(MIRACL) trial. Diabetes Care. 2005 Oct;28(10):2508-13.

. Scirica BM, Morrow DA, Cannon CP, et al. Intensive statin therapy and the risk of hospitalization for heart failure after an acute coronary
syndrome in the PROVE IT-TIMI 22 study. J Am Coll Cardiol. 2006 Jun 6;47(11):2326-31.

. Serruys PW, de Feyter P, Macaya C, et al. Fluvastatin for prevention of cardiac events following successful first percutaneous coronary
intervention: a randomized controlled trial. LESCOL Intervention Prevention Study (LIPS). JAMA. 2002;287(24):3215-22.

. Sever PS, Dahlof B, Poulter NR, et al. Prevention of coronary and stroke events with atorvastatin in hypertensive patients who have average or

lower-than-average cholesterol concentrations, in the Anglo-Scandinavian Cardiac Outcomes Trial-Lipid Lowering Arm (ASCOT-LLA): a
multicentre randomised controlled trial. Lancet. 2003 Apr 5;361(9364):1149-58.

. Sever PS, Poulter NR, Dahléf B, et al. Reduction in cardiovascular events with atorvastatin in 2,532 patients with type 2 diabetes: Anglo-
Scandinavian Cardiac Outcomes Trial--lipid-lowering arm (ASCOT-LLA). Diabetes Care. 2005 May;28(5):1151-7.

. Shafig N, Bhasin B, Pattanaik S, et al. A meta-analysis to evaluate the efficacy of statins in children with familial hypercholesterolemia. Int J Clin
Pharmacol Ther. 2007 Oct; 45(10):548-55.

. Shah SJ, Waters DD, Barter P, et al. Intensive lipid-lowering with atorvastatin for secondary prevention in patients after coronary artery bypass
surgery. J Am Coll Cardiol. 2008;51:1938-43.

. Shepherd J, Barter P, Carmena R, et al. Effect of lowering LDL cholesterol substantially below currently recommended levels in patients with
coronary heart disease and diabetes: the Treating to New Targets (TNT) study. Diabetes Care. 2006 Jun;29(6):1220-6.

Data as of May 18, 2017 MG-U/YP-U/DB Page 25 of 27

This information is considered confidential and proprietary to OptumRx.
It is intended for internal use only and should be disseminated only to authorized recipients.



-

¥ OPTUMRX

. Shepherd J, Blauw GJ, Murphy MB, et al. Pravastatin in elderly individuals at risk of vascular disease (PROSPER): a randomized controlled
trial. Lancet. 2002;360:1623-30.

. Shepherd J, Cobbe SM, Ford |, et al. Prevention of coronary heart disease with pravastatin in men with hypercholesterolemia. The West of
Scotland Coronary Prevention Study (WOSCOPS). NEJM. 1995;333(20):1301-7.

. Shepherd J, Hunninghake DB, Barter P, et al. Guidelines for lowering lipids to reduce coronary artery disease risk: a comparison of rosuvastatin
with atorvastatin, pravastatin, and simvastatin for achieving lipid-lowering goals. Am J Cardiol. 2003 Mar 6;91(5A):11C-7C.

. Shepherd J, Kastelein JJ, Bittner V, et al. Effect of intensive lipid lowering with atorvastatin on renal function in patients with coronary heart
disease: the Treating to New Targets (TNT) study. Clin J Am Soc Nephrol. 2007 Nov;2(6):1131-9.

. Stalenhoef A, Ballantyne C, Sarti C, et al. A comparative study with rosuvastatin in subjects with metabolic syndrome: Results of The Comets
Study. Eur Heart J. 2005;1093:822-9.

. Stein E, Ballantyne C, Windler E, et al. Efficacy and tolerability of fluvastatin XL 80 mg alone, ezetimibe alone, and the combination of
fluvastatin XL 80 mg with ezetimibe in patients with a history of muscle-related side effects with other statins. Am J Cardiol. 2008;101:490-496.

. Stein E, Stender S, Mata P, Sager P, et al. Achieving lipoprotein goals in patients at high risk with severe hypercholesterolemia: Efficacy and
safety of ezetimibe co-administered with atorvastatin. Am Heart J. 2004 Sep;447-55.

. Stein EA, Amerena J, Ballantyne CM, et al. Long-term efficacy and safety of rosuvastatin 40 mg in patients with severe hypercholesterolemia.
Am J Cardiol. 2007 Nov 1;100(9):1387-96.

. Stein EA, Strutt K, Southworth H, et al. Comparison of rosuvastatin versus atorvastatin in patients with heterozygous familial
hypercholesterolemia. Am J Cardiol. 2003 Dec 1;92(11):1287-93.

. Stoekenbroek RM, Boekholdt SM, Fayyad R, et al. High-dose atorvastatin is superior to moderate-dose simvastatin in preventing peripheral
arterial disease. Heart. 2015;101:356-62.

. Stone NJ, Robinson J, Lichtenstein AH, et al. 2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce atherosclerotic

cardiovascular risk in Adults: A report of the American College of Cardiology/American Heart Association. Circulation. 2014 Jun 24;129(25
Suppl 2):S1-45.

. Strandberg TE, Holme |, Faergeman O, et al. Comparative effect of atorvastatin (80 mg) vs simvastatin (20 to 40 mg) in preventing
hospitalizations for heart failure in patients with previous myocardial infarction. Am J Cardiol. 2009;103:1381-5.

. Tavazzi L, Maggioni AP, Marchioli R, et al. Effect of rosuvastatin in patients with chronic heart failure (the GISSI-HF trial): a randomised,
double-blind, placebo-controlled trial. Lancet. 2008;372:1231-9.

. Taylor F, Huffman MD, Macedo AF, et al. Statins for the primary prevention of cardiovascular disease. Cochrane Database of Systematic
Reviews. 2013, Jan 31;(1):CD004816. doi: 10.1002/14651858.CD004816.pub5.

. The ALLHAT Officers and Coordinators for the ALLHAT Collaborative Research Group. Major outcomes in moderately hypercholesterolemic,

hypertensive patients randomized to pravastatin vs usual care. The antihypertensive and lipid-lowering treatment to prevent heart attack trial
(ALLHAT-LLT). JAMA. 2002;288(23):2998-3007.

. The Long-term Intervention with Pravastatin in Ischemic Disease (LIPID) Study Group. Prevention of cardiovascular events and death with
pravastatin in patients with coronary heart disease and a broad range of initial cholesterol levels. N Engl J Med. 1998;339(19):1349-57.

. The Pravastatin Multinational Study Group for Cardiac Risk Patients (PMS-CRP). Effects of pravastatin in patients with serum total cholesterol
levels from 5.2 to 7.8 mmol/liter (200 to 300 mg/dL) plus two additional atherosclerotic risk factors. Am J Cardiol. 1993;72:1031-7.

. Thompson P, Meredith |, Anerena J, et al. Effect of pravastatin compared to placebo initiated within 24 hours of onset of acute myocardial
infarction or unstable angina: The Pravastatin in Acute Coronary Treatment (PACT) trial. Am Heart J. 2004 Jul;148(1):e2.

. Tikkanen MJ, Holme |, Cater NB, et al. Comparison of efficacy and safety of atorvastatin (80 mg) to simvastatin (20 to 40 mg) in patients aged

<65 vs 265 years with coronary heart disease (from the Incremental Decrease through Aggressive Lipid Lowering [IDEAL] study). Am J Cardiol.
2009;103:577-82.

. US Preventive Services Task Force. Statin Use for the Primary Prevention of Cardiovascular Disease in Adults US Preventive Services Task
Force Recommendation Statement. JAMA. 2016;316(19):1997-2007. Circulation. 2016;134:e468-e495.

. Viigimaa M, Vaverkova H, Farnier M, et al. Ezetimibe/simvastatin 10/20 mg vs rosuvastatin 10 mg in high-risk hypercholesterolemic patients
stratified by prior statin treatment potency. Lipids Health Dis. 2010 Nov 4;9:127.

. Vuorio A, Kuoppala J, Kovanen PT, et al. Statins for children with familial hypercholesterolemia. Cochrane Database of Systematic Reviews.

2014, Issue 7. Art. No.:CD006401. DOI: 10.1002/14651858.CD006401.pub3.
. VYTORIN prescribing information. Merck & Co, Inc. Whitehouse Station, NJ. October 2016.

. Waters DD, LaRosa JC, Barter P, et al. Effects of high-dose atorvastatin on cerebrovascular events in patients with stable coronary disease in
the TNT (treating to new targets) study. J Am Coll Cardiol. 2006 Nov 7;48(9):1793-9.

. Wenger NK, Lewis SJ, Herrington DM, et al; Treating to New Targets Study Steering Committee and Investigators. Outcomes of using high- or
low-dose atorvastatin in patients 65 years of age or older with stable coronary heart disease. Ann Intern Med. 2007 Jul;147(1):1-9.

. Wiggins B, Saseen J, Page R, et al. Recommendations for Management of Clinically Significant Drug-Drug Interactions With Statins and Select

Agents Used in Patients With Cardiovascular Disease: A Scientific Statement From the American Heart Association. Circulation.
2016;134:e468-€495.

. Winkler K, Ablethauser CB, Gimpelewicz C, et al. Risk reduction and tolerability of fluvastatin in patients with the metabolic syndrome: a pooled
analysis of thirty clinical trials. Clin Ther. 2007;29:1987-2000.

. Winkler K, Schewe T, Putz G, et al. Fluvastatin/fenofibrate vs simvastatin/ezetimibe in patients with metabolic syndrome: different effects on
LDL-profiles. Eur J Clin Invest. 2009;39(6):463-70.

. Wilodarczyk J, Sullivan D, Smith M. Comparison of benefit and risks of rosuvastatin vs atorvastatin for a meta-analysis of head-to-head
randomized controlled trials. Am J Cardiol. 2008;102:1654-62.

. Wolffenbuttel BH, Franken AA, Vincent HH. Cholesterol-lowering effects of rosuvastatin compared to atorvastatin in patients with type 2
diabetes: the CORALL study. J Intern Med. 2005 Jun;257(6):531-9.

. Wongwiwatthananukit S, Sansanayudh N, Dhummauppakorn R, et al . Efficacy and safety of rosuvastatin every other day compared to once
daily in patients with hypercholesterolemia. Ann Pharmacother. 2006 Nov;40(11):1917-23.

. Yoshitomi Y, Ishii T, Kaneki M, et al. Efficacy of a low dose of pitavastatin compared to atorvastatin in primary hyperlipidemia: results of a 12-
week, open label study. J Atheroscler Thromb. 2006;13(2):108-13.

Data as of May 18, 2017 MG-U/YP-U/DB Page 26 of 27

This information is considered confidential and proprietary to OptumRx.
It is intended for internal use only and should be disseminated only to authorized recipients.



-

¥ OPTUMRX

Yu CM, Zhang Q, Lam L, et al. Comparison of intensive and low-dose atorvastatin therapy in the reduction of carotid intima-medial thickness in
patients with coronary heart disease. Heart. 2007 Aug;93(8):933-9.

Zieve F, Wenger NK, Ben-Yehuda O, et al. Safety and efficacy of ezetimibe added to atorvastatin vs up titration of atorvastatin to 40 mg in
patients >or = 65 years of age (ZETELD). Am J Cardiol. 2010;105:656-63.

. ZOCOR prescribing information. Merck & Co, Inc. Whitehouse Station, NJ. March 2015.

Publication Date: June 30, 2017

Data as of May 18, 2017 MG-U/YP-U/DB Page 27 of 27

This information is considered confidential and proprietary to OptumRx.
It is intended for internal use only and should be disseminated only to authorized recipients.



