
UPDATES ON 

HYPERCHOLESTEROLEMIA

WITH EMPHASIS ON PCSK9 INHIBITORS

July, 2018

Chicago

by Ernesto L. Chua, MD, FACC, FACP, FPCP

Board Certified in Internal Medicine

Board Certified in Cardiology

COL, USAF,  Ret.





Thank you!



CENTER FOR DISEASE CONTROL AND 

PREVENTION – U. S. statistics

• 71 millions have high level of LDL

• Only 1/3 of adults with high LDL receiving 

treatment

• 1 in 5 patients on statin cannot adequately lower 

LDL (or 11 million patients)

• 1.3 millions with ACS have LDL over 100 despite 

statin

• Over 50% stop taking after 6 months. Compliance, 

adherence, side effects?



Statins

HMG CoA Reductase inhibitors

Cornerstone of Rx to lower LDL

Available since 1980’s

Ezetimibe
Blocks absorption

Less potent than statin















PCSK9 INHIBITORS

• PCSK9 (proprotein convertase sutilisin

kexin 9) inactivates LDL receptors in 

the liver cell surface that transport LDL 

into the liver for breakdown

• Inhibitors are MABs which inactivate 

PCSK9 by binding

• Alirocumab (Praluent) and Evolocumab

(Repatha) approved by FDA in 2015

• Subcutaneous injection once to twice a 

month, over 60% decrease in LDL







ODDESSEY OUTCOMES (Evaluation of 

Cardiovascular Outcomes After an Acute 

Coronary Syndrome During Treatment with 

Alirocumab)

Over 18,000 patients, 2341 high risk, with high cholesterol 

on statin, 75mg. Alirocumab subcutaneously every 2 weeks, 

or 400mg every 4 weeks

18 months phase 3 trial

LDL over 60% drop after 24 weeks and remained low over 78 

weeks

MI and stroke 1.7% compared with 3.3% in placebo group

July, 2015 approved by FDA with caveat that effect on CV 

and total mortalities not known, would be out 2017 or 2018

Side effects: common cold, injection site reactions, flu



FOURIER (Further Cardiovascular Outcomes 

Research with PCSK9 Inhibition in Subjects 

with Elevated Risk)

27.564 patients, 2976 high risk, on statin and or ezetimibe, 

LDL apheresis.  Evolocumab 140 mg. subcutaneously every  

2 weeks or 420 mg. every month

2.2 years phase 3 trial

LDL over 60% drop

MI decreased by 27%, stroke by 21% and revascularization 

by 22%

August, 2015 approved by FDA

Side effects: arthralgia, injection site reaction, headache, 

limb pain



GLAGOV (Global Assessment of Plaque 

Regression with a PCSK9 Antibody as 

Measured by Intravascular Ultrasound)

• 968 patients with angiographic CAD, mean age of 

59.8, all on statin, addition of 420 mg. monthly 

Evolocumab for 18 months, reported 2016

• Achieved average LDL of 36.6 mg./dL. compared 

with 93 mg. /dL. with statin alone

• Produced regression, mean change in PAV of 

-0.95% for evolocumab-statin group compared with

+0.05 in statin only patients (P<0.001)

• Produced regression in 64% of evolocumab-statin 

patients vs. 47% of statin only patients (P<0.001)



Metaanalysis (Dec. 2017):

• 35 randomized trials, PCSK9 

inhibitors

• 45,539 patients

• Mean follow up of 85.5 weeks

• Mean baseline LDL=116

• MI 2.3% vs. 3.6%, P<0.001

• Stroke 1% vs. 1.4%, P<0.02

• Coronary revascularization 1% vs. 

1.42%, P<0.001

• All cause mortality, P<0.12

• Cardiovascular mortality, P<0.95



ODDYSSEY – ACC, March 2018

• 18,924 patients, recent MI or unstable angina, phase 3

• Primary endpoints: (combined MI, stroke, death from CAD 

or unstable angina requiring hospitalization) decreased 

by 15%

• 2-5 years,  median follow up of 2.8 years

• Nonfatal MI=6.6%/7.6%, p=0.006

• Ischemic stroke=1.2%/1.6%, p=0.01

• Unstable angina=0.4%/0.6%, p=0.02

• All cause mortality and CHD mortality =no significant 

difference, p=0.38

• Subgroup analysis: subjects with baseline LDL of 100 or 

higher, primary end point decreased by 24%, CHD by 

28%, CV death by 31% and all cause mortality by 29%













Inclisiran (iRNA)

• RNAi (siRNA), natural cellular process of gene 

silencing. 

• Four phase 3 studies: ORION 5 – 60 pts. With HoFH, 

ORION 9 – 400 patients with HeFH, ORION 10-1500 

patients, ORION 11-1500

• Orion 11 Trial: 1500 pts. with ASCVD or ASCVD risk 

equivalent (DM, FHLP, elevated LDL despite Rx and 

high risk score, LDL of 70 or higher), Inclisiran vs. 

Placebo, finished recruiting Nov. 1, 2017, 18 

months, 300mg. Subcutaneously on day 1, day 90, 

day 270 and day 450. Measurements of LDL, HDL, 

nonHDL, PCSK9 and CRP





BEMPEDOIC ACID (ETC 1002)

• Targets ATP Citrate Lyase enzyme earlier in the 

pathway of cholesterol synthesis

• In the liver, it is converted to CoA derivative or ETC 1002, 

directly inhibits ACL, resulting in decreased cholesterol 

synthesis and upregulation of LDL receptor activity in the 

liver

• Inactive until it gets to the liver where it is converted to 

active form by enzyme ACSV1 (not found in skeletal 

muscle)

• Phases 1 and 2 = 1300 patients

• Phase 3-Study 4, 3600 patients, 180 mg. p.o. daily, after 

12 weeks= 28% decrease in LDL (p=<0.001), 33% 

decrease in CRP (p<0.001). Other phase 3 studies: on 

statin intolerant ASCHD patients; in combination with 

Ezetemibe







LIFE STYLE CHANGES
• Million Hearts Project – 2012-2016, CV events 

decreased by 500,000.   ABCS – aspirin when 

appropriate, blood pressure control, cholesterol 

control, smoking cessation.  2017-2022, add low 

sodium diet and increased physical activity

Potential to prevent 200,000 deaths from heart 

disease and stroke each year in the U.S.

• Diet – PREDIMED, DASH 

• PURE  and STABILITY studies – increased physical 

activity, 15,486 subjects, 39 countries, 3.7 years

• Recent study from China on 487,334 subjects, 10 to 

30 min. of exercise/day

• Tsimane population in Bolivia, highly active, 

fishermen, farmers, hunters. 85%, ages 45-90, no 

coronary calcium on CT, 15% with score of <100, 

TC= 155, LDL=91, HDL = 40, TG= 110. slightly 

elevated CRP



LIFE STYLE CHANGES

most effective, safest and least 

expensive

• Smoking cessation

• Low fat, low salt diet

• Exercise 30-40 minutes a 

day most days of the week

• Stress control - ABC

• Compliance and adherence



CANTOS (Canakinumab

Anti-Inflammatory Thrombosis 

Outcomes Study)

• MAB – anti-interleukin B

• 150-300 mg. subcutaneosly every 3 months

• 10,000 patients with history of MI

• 3.7 years

• No change in LDL, average of 82

• HSCRP > 2mg/L to <2

• Decreased MI, stroke and CV death with P=<0.0001

SGLT2 (sodium glucose transport 2)

Inhibitors) and GLP1 (glucagon like  

peptide 1 ) agonist or incretin 

mimetic)







The End

Congratulations 

and thanks from 

the 4 chambers

of my heart…

elc


