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What’s New in Cholesterol 
Lowering Therapy?: 

A Case Based Review
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Cases

1: Non-Statin Therapy

2: Elevated Lpa

3: Severe Hypertriglyceridemia

Disclosures:

• Site Principal Investigator for Clinical Trials with MHIF
• Lpa lowering Trials : HORIZON, OCEAN a
• PCSK9i Trials: VESALIUS (Repatha)-use in Primary Prevention
• Incliseran: VICTORIAN INCEPTION-use in ACS patients 
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CASE #1: 55 male with ASCVD, prior CABG, prior PCIs,  
longstanding h/o hyperlipidemia referred for “statin intolerance” 

• Dad had CABG at 45 yo, very high cholesterol
• h/o gout
• Did not tolerate atorvastatin due to myalgias
• Having myalgias from statin doses above 20 mg rosuvastatin
• On zetia 10 mg daily
• Fear of ”needles”
• Baseline LDL 195 mg/dl prior to RX

Case #1 Total Cholesterol: 191 mg/dl
HDL:  50  mg/dl
TG: 105 mg/dl
LDL: 120 mg/dl (41 % reduction from baseline)

Next best step? 

1.Add bempedoic acid
2.Add Repatha/Praluent
3.Add Incliseran
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Simple 7 and Essential 8

Association of Life’s Essential 8 and Simple 7 Scores With Mortality: JACC Adv. 2024 Jun, 3 (6) 100945

7-<9 hrs

none

< 120/80 mm HG

The five components are:
• Fruits and vegetables: >4.5 cup per day.
• Fish: >two 3.5 oz servings per week (preferably oily fish).
• Fiber-rich whole grains (>1.1 g of fiber per 10 g of 

carbohydrate): >three 1-oz-equivalent servings per day.
• Sodium: <1500 mg per day.
• Sugar-sweetened beverages: <450 kcal (36 oz) per week.

 150 min moderate
 > 75 min vigorous

FBS < 100
A1c < 5.6 

BMI < 25

Banach, Surma, Toth 2023 Nov 2;19(6):1602–1615. doi: 10.5114/aoms/174743
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Major ASCVD Events

Recent ACS (within the past 12 mo)
History of MI (other than recent ACS event listed above)
History of ischemic stroke
Symptomatic peripheral arterial disease

High-Risk Conditions
Age > 65 yo
Heterozygous FH
H/O prior CABG/PCI
Diabetes
HTN
CKD (GFR < 59 mL/min)
Current smoker
Persistent elevated LDL > 100 despite maximally tolerated   

statin and zetia
H/O CHF

*Very high-risk includes a history of multiple major ASCVD events or one major ASCVD event and multiple high-risk conditions.
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Statins

Efficacy and safety of more intensive lowering of LDL cholesterol: a meta-
analysis of data from 170,000 participants in 26 randomised trials
Cholesterol Treatment Trialists’ (CTT) Collaboration

Statin therapy and expected LDL reduction
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Low-Density Lipoprotein Cholesterol Levels in Adults With Coronary Artery Disease in 
the US, January 2015 to March 2020: NHANES (National Health and Nutrition Survey)

Zetia use: 6-10%

“Factors contributing to low rates of attaining guideline goals may 
include inadequate statin treatment intensification, insufficient add-on 

therapy use (eg, ezetimibe), and low use of novel therapies (monoclonal 
antibody PCSK-9 inhibitors, inclisiran, and bempedoic acid).

Low rates of statin use and intensification may relate to prescriber or 
patient hesitation”.
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• Reported incidence of 5 - 25 % (clinical trials lowest)
• Intolerance may be partial or complete
• May be real or perceived
• Intolerance to at least two statins (hydrophilic statin)
• Check for modifiable factors

• TSH
• ETOH
• Vitamin D deficiency
• Strenuous exercise without hydration
• Drug to drug interactions (e.g., gemfibrozil, protease inhibitors, amiodarone, calcium 

channel blockers, azole antifungals, macrolides, immunosuppressants, colchicine)

Statin Intolerance

Statins and Diabetes
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New strategies: Moderate Intensity Statin + zetia

• 45,000 pts
• 16% Less DM
• Similar MACE

Efficacy and diabetes risk of moderate-intensity statin plus ezetimibe versus high-intensity statin after percutaneous 
coronary intervention Nov 2024, Choo et al Card Diabetology
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First Line Add On Therapy: Zetia

18,144 pts with ACS
Simva 40 vs Simva 40/zetia 10
Simva LDL 69mg/dl
Simva + Zetia LDL 54 mg/dl (-22%)

6 % lower MACE at 7 years

Supports “lower is better”

IMPROVE– IT Trial
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PCSK9 INHIBITION BY MONOCLONAL ANTIBODIES
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Evolocumab (Repatha)

FOURIER Trial
27,564 pts with ASCVD

On maximally tolerated statin

Alirocumab (Praluent)
ODYSSEY OUTCOMES

18,924 pts with ACS < 1 year
On maximally tolerated statin

LDL – 59% LDL – 55%

Evolocumab (Repatha)

FOURIER Trial
27,564 pt with ASCVD

On maximally tolerated statin

composite of cardiovascular death, myocardial infarction, stroke, 
hospitalization for unstable angina, or coronary revascularization

Alirocumab (Praluent)
ODYSSEY OUTCOMES

18,924 pts with ACS < 1 year
On maximally tolerated statin

a composite of death from coronary heart disease, nonfatal myocardial infarction, fatal 
or nonfatal ischemic stroke, or unstable angina requiring hospitalization)

NNT 49NNT 74

Only significant side effect was small increase in injection site reactions 1-1.5 %
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FOURIER SUB -analysis

From: Effect of Evolocumab on Progression of Coronary Disease in Statin-Treated Patients: The GLAGOV 
Randomized Clinical Trial JAMA. 2016;316(22):2373-2384. doi:10.1001/jama.2016.16951

Plaque 
Regression
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Association Between Achieved Low-Density 
Lipoprotein Cholesterol Levels and Long-Term 
Cardiovascular and Safety Outcomes: An Analysis 
of FOURIER-OLE:   2022

8.6 years follow up/LDL down to <20 mg/dl

No increased AE’s in low LDL group

Repatha / Praluent Highlights
• Removed by proteolysis

• No adjustment for kidney or liver disease
• No increased myalgias
• No neurocognitive effects
• Adverse events reported similar to placebo up to  8 years

• Self injection well tolerated with occasional site reactions
• No association with increased glucose/A1c
• Lower Lpa - 27% 
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Skeletal muscle

Lowers cholesterol in the blood by inhibiting the enzyme 
adenosine triphosphate-citrate lyase (ACL) in the liver

Pts with ASCVD or HeFH on maximally tolerated statin therapy

29

30

15 of 43



MHIF Cardiovascular Grand Rounds | 
December 16, 2024

Nexlizet: Bempedoic acid + zetia 
324 pts with ASCVD, HeFH  on max tolerated statin

Nissen SE et al. N Engl J Med2023;388:1353-1364

CLEAR OUTCOMES Trial
N Engl J Med 2023;388:1353-1364

Bempedoic Acid: 180 mg
21 % reduction in LDL

22 % reduction in hs CRP
13% reduction in MACE
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Bempedoic Acid: 
Adverse effects
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CASE #1: 55 male with ASCVD, prior CABG, prior PCIs,  
longstanding h/o hyperlipidemia referred for “statin intolerance” 

• Did not add bempedoic acid
• H/O gout
• Magnitude of LDL reduction needed

• Added Repatha 140 mg q 2 weeks sub Q

• After 6 months therapy
• LDL 48 mg/dl

• Called office after 9 months having “injection reactions”

Incliseran: siRNA “small interfering RNA”

RNA-induced 
silencing 
complex (RISC)
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Incliseran LDL lowering:   2 DOSES PER YEAR
284 mg subcutaneously, as a single injection initially, again at 3 months and then every 6 months 

1617 pts with ASCVD (LDL > 70 or ASCVD RISK EQUIVALENT (LDL > 100 MG/DL)

Incliseran First

Koren eta lJACC. 2024 May, 83 (20) 1939–1952 VICTORIAN INITIATE TRIAL
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INCLISERAN OUTCOME TRIALS
VICTORIAN -1- PREVENT: A Randomized, Double-blind, Placebo-controlled Multicenter Study to Evaluate 
the Effect of Inclisiran on Preventing Major Adverse Cardiovascular Events in High-risk Primary Prevention 
Patients 

VICTORIAN – 2 – PREVENT;  Established ASCVD assess Adverse Cardiovascular Events (3P-
MACE) defined as a composite of CV death, non-fatal myocardial infarction (MI) and non-fatal 
ischemic stroke.

ORION-4: A Double-blind Randomized Placebo-controlled Trial Assessing the Effects of Inclisiran
on Clinical Outcomes Among People With Atherosclerotic Cardiovascular Disease

VICTORIAN – INCEPTION trail: A Randomized Study to Compare LDL-C-Lowering Effects of Inclisiran with 
Usual Care vs Usual Care Alone in Patients with Recent Hospitalization for an Acute Coronary Syndrome

Incliseran advantages/disadvantage

• Advantages                                          
• 6 month dosing
• Improved adherence
• Lowers Lpa 26%
• No effect on A1c, muscles

• Disadvantages
• Administered at 

clinic/hospital
• Await outcome data
• Exploratory endpoints 

favorable
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Summary: Non statin therapy 

• Ezetimibe: 
• First line add on RX pts on statins (22% with statin combination)
• 6 % relative event reduction at 7 years

• Bempedoic acid: 
• Good alternate for statin intolerant patients that need moderate LDL lowering
• Lowers crp/inflammation
• Avoid with gout
• Monotherapy (-21%), Combination with Zetia (NEXLEZET) (-38%)
• Outcomes: 13 % event reduction at 5 years

• PCSK9i:
• Mab’s : Evolocumab (Repatha), Alirocumab (Praluent) (-57%)
• siRNA: Incliseran (Leqvio) (-50%)

Other LDL lowering medications
• Bile Acid Sequestrants: Welchol (Colesevelam), Colestipol (Colestid), 

Cholestyramine  (Questran)
• Avoid when TG above 150 mg/dl
• Limited outcome data (only cholestyramine)
• GI side effects
• Safe in pregnancy

• Drugs for Homozygous FH (LDL > 400 mg/dl)
• Mipomersen (Kynamro): ASO to Apo B 
• Lomitipide: MTP inhibitor: Juxtapid REMS program
• Evinacumab (Evkeeza): ANGPTL3 Inhibitor
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Case 2: Asymptomatic 65 yo Female

• Mother had MI in her 60’s 
• Found to have high Lpa
• Very active, eats well, exercises regularly, never smoked
• ”Hesitant” to take meds but concerned about risk

• TC: 210 mg/dl
• HDL: 47 mg/dl
• TG: 130 mg/dl
• LDL: 137 mg/dl

• Lpa: 270 nmol/L (high risk > 120 nmol/L)
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• Autosomal Dominant
• 20-30% world population (1 in 5) elevated
• 1.6 billion people affected with high levels
• Associated with aortic stenosis progression
• lifestyle factors such as diet and physical 

exercise have limited impact on Lpa levels
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Who to test for Lpa ?
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Most Likely to benefit from Lpa Testing
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Current Phase III trials Lpa: Outcomes

• Lp(a) HORIZON: Pelecarsen monthly in patients with ASCVD, 
elevated Lpa (> 70 mg/dl). Completed patient enrollment. Topline 
data from the study are expected in 2025

• OCEAN(a): Olpasirin every 3 months in patients with ASCVD 
elevated Lpa ( > 200 nmol/L) Results are expected in 2027
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Case 2: Asymptomatic 65 yo Female

• TC: 210 mg/dl
• HDL: 47 mg/dl
• TG: 130 mg/dl
• LDL: 137 mg/dl

• Lpa: 210 nmol/L 
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Coronary Calcium Risk
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Aspirin: CAC > 100,  BENEFIT > RISK

GOAL LDL 

30-50% 
reduction

< 70 mg/dl 
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Case 2: Asymptomatic 65 yo Female

CAC 310
92 nd % for age/sex

Crestor 20 mg qHS
Goal  LDL < 70  mg/dl
ASA 81 mg added

+ =
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Case 3: RK

• 48 yo male with recent hospitalization for 2nd pancreatitis
• PMH: PCI
• H/O severely elevated TG
• Statin intolerance: Repatha, Fenofibrate, Vascepa 2 bid, zetia
• BMI 25.2.  No DM. No ETOH
• Total cholesterol 642
• TG 4334
• LDL 17
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Severe Hypertriglyceridemia TG > 885 mg/dl
Multifactorial Chylomicronemia Syndrome MCSType V Type 

Familial Chylomicronemia Syndrome (FCS)
Type I

Common
Secondary risk factors present:

Uncontrolled DM
Obesity; high BMI
Excessive ETOH
High carbohydrate diet

Risk of Pancreatitis
Rx: Fibrates helpful

Rare
Secondary risk factors absent
Very high risk  pancreatitis
Normal BMI
Gene mutation LPL
Fibrates not helpful
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Low Fat Diet Critical
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Reduced Pancreatitis

“Based on current information, both olezarsen (developed by Ionis 
Pharmaceuticals) and plozasiran (developed by Arrowhead Pharmaceuticals) 
are expected to receive FDA approval for the treatment of familial 
chylomicronemia syndrome (FCS) in the near future, with potential 
regulatory filings anticipated in 2024, both drugs have received Fast Track 
designation from the FDA for this indication, highlighting a high priority for 
review”
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ICOSAPENT ETHYL (VASCEPA): EPA  only OMEGA 3 FAs

Approach to Hypertriglyceridemia

TG > 150 < 500 mg/dl TG > 500 <1000 mg/dl TG > 1000 mg/dl

• CV risk “risk enhancer” 
• Consider LDL goal/statin therapy
• Check secondary causes:

TSH, A1c, CKD
Drugs: thiazides, steroids, HIV                 
drugs, retinoids, estrogen

• < 35 % calories from fat
• < 6% added sugars
• Reduce ETOH
• 150/75 minutes mod/vigorous exercise
• Add Icosapent ethyl (Vascepa ) if ASCVD 

based on REDUCE-IT trial 

• Prior treatment plus:
Risk of pancreatitis

• Add fibrate (do not combine 
gemfibrozil and statin)

• Fenofibrate (tricor)

• Marked increased risk for 
pancreatitis

• Consider FCS genetic testing
• < 15% calories from fat
• No ETOH
• Consider Apo CIII agents and 

referral to lipid specialist

Based on : 2021 ACC Expert Consensus Decision Pathway on the Management of ASCVD Risk Reduction in Patients 
With Persistent Hypertriglyceridemia:
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Summary
• Statins remain the mainstay of LDL lowering

• Statin intolerance / DM issues lead to suboptimal LDL lowering
• Under achievement of LDL goals
• Moderate dose statins/plus non statin therapy is a new strategy

• There is underutilization of non statin therapies 

• Pipeline of “pharmacogenetics” is rapid and prolific

Banach, Surma, Toth 2023 Nov 2;19(6):1602–1615. doi: 10.5114/aoms/174743
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Prior Authorization Questions?

• Alyson.Ryan @allina.com (PCSK9i, bempedoic acid)

• Kieth.Behrend@allina.com (Incliseran)

Key factors: Lipid Lowering Meds

• Provider establishes patient specific goals
• Pt understands importance of risk reduction 
• Provider has tools/knowledge to achieve goal

• What % LDL lowering is desired/ which add on or substitute Rx
• What are the associated lipid abnormalities: High TG’s, Low HDL, Lpa
• Provider has assistance in the PA process
• Patient understand associated costs

• Plan is implemented to maximize efficacy and adherence
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