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Slide 1 – Title Slide 

Welcome to “Improving Outcomes for Patients with Severe Hypercholesterolemia.” This 

program is jointly provided by USF Health and Rockpointe and is supported by educational 

funding provided by Amgen. 

Slide 2 – Faculty 

The program faculty are Dr. Alan Brown and Dr. James Underberg.  

Slide 3 – Disclosures 

Here are the faculty and non-faculty content contributor disclosures.  We now turn the program 

over to Dr. Brown. 

Slide 4 – Educational Objectives 

Alan Brown: The educational objectives for this activity are the following:  

 

At the conclusion of this activity, participants should be able to evaluate the extent of residual 

CVD risk to which ASCVD patients are exposed, and treat additional CVD risk elements as 

appropriate. They should be able to conduct appropriate diagnosis of familial 

hypercholesterolemia and implement appropriate treatment and rationale for cascade screening 

of families. They should be able to differentiate the clinical properties of new and emerging 

pharmacologic approaches to reduce LDL cholesterol and lower cardiovascular disease risk. 

And finally, participants should be able to analyze the potential utility of new LDL cholesterol 

lowering agents used in combination with statins to reduce CVD risk in patients who have 

atherosclerotic cardiovascular disease. 

 

Slide 5 – Hypercholesterolemia 

 



 
 

 

 

We’re going to discuss the support for LDL cholesterol as a causal agent for atherosclerosis, 

and there are four compelling lines of evidence that we’ll discuss: experimental models, 

observation of human data, genetic studies, and interventional human trials. 

 

Slide 6 – Disease Trajectories and CVD Risk Reduction 

If you look at disease trajectory risk in patients who have asymptomatic cardiovascular disease 

to the point where they develop plaque rupture, risk factors seem to be very important in the 

duration of time that a patient will have asymptomatic disease. This shows you, in the red line, 

people who have no preventative therapy in the time of onset of atherosclerotic plaques. If we 

assume most everybody has them at age 30. By age 50, they’re likely to present with a clinical 

event. As opposed to the green line where we’ve optimized risk factors that includes adding 

statins plus additional lipid lowering therapy, we can see that that line gets dragged out to much 

later in the patient’s life; where many patients will not have symptomatic disease with plaque 

rupture even after age 80. Our goals are to try and begin preventative therapy early and reduce 

the chances of a clinical event until very late in life, and hopefully until they die of old age.   

Slide 7 - Substantial CVD Risk Remains after ACS 

One thing that we know of for sure based on this evaluation of the GRACE Registry – this 

registry of 43,810 patients who had acute coronary syndrome - looking at the risk of death within 

six months. What you can see is that there is a substantial risk of a recurrent cardiovascular 

event whether you had a STEMI or non-STEMI, or presented with unstable angina. Once the 

patient presents with their first event - and this is actually the percent chance of death, and you 

can see that the death rate is significant, as high as 12% in a patient with a STEMI within 180 

days of presenting. Obviously, we want to prevent the first acute event, and we know that the 

mortality remains quite high after the patient initially presents with a clinical atherosclerotic 

cardiovascular disease in that.  



 
 

 

 

Slide 8 - Familial Hypercholesterolemia (FH) Diagnostic Categories 

Another topic we’re going to discuss today is familial hypercholesterolemia. This is a very 

common disorder and I always get a kick out of asking the audience, “How many of you have 

seen a patient with familial hypercholesterolemia?” and very few people raise their hands. But 

the facts are virtually everybody in practice has seen a patient because the incidents of 

heterozygous familial hypercholesterolemia is about 1 in 250 to 1 in 300 people. How do we 

diagnose these patients? Well, in an adult, you think about a patient with familial 

hypercholesterolemia if their LDL is over 190 and, for example, if they have a first-order relative 

like mom or dad or one of their brothers or sisters who has a similar very high LDL level. Also, 

these patients often have premature atherosclerosis in their family because the risk of getting an 

atherosclerotic event if you have this disease is twenty-two-fold higher than that for a normal 

individual. Then of course, patients who have a positive genetic test would have the diagnosis, 

or patients who have physical findings consistent with that page, which include tendon 

xanthomas, or lumpy, bumpy structures on their Achilles tendons or on their extensor tendons 

across their knuckles or patients who have corneal arcus at a young age.  

 

What is this disease? The disease is actually a mutation almost always in the gene that codes 

for the LDL receptor. If you receive a bad gene from one parent for the LDL receptors and a 

normal gene from the other parent, that would make you a heterozygous familial 

hypercholesterolemia, and only half of your LDL receptors would be functioning; therefore, your 

LDL will be double the normal range, which is why we see the LDL frequently in the 200 range 

or higher.  

 

There are really four genes that can lead to a clinical syndrome that looks like familial 

hypercholesterolemia: a mutation in the gene for the LDL receptor, or a mutation in the gene for 



 
 

 

 

apo b, which is the apo protein on LDL that binds to the LDL receptor. It can also have a 

mutation in the gene for PCSK9 where they overproduce the PCSK9 or increase the function of 

PCSK9. That will – as you’ll find out later in the presentation –lead to rapid destruction of LDL 

receptors. By firing away, 95% plus of patients with familial hypercholesterolemia have the 

mutation in the LDL receptor whereas the other two are much less likely to be the cause of a 

clinical scenario like familial hypercholesterolemia.  

Slide 9 - Men and Women with Familial Hypercholesterolemia 

This just amplifies what I told you earlier that if you have the genetic mutation for familial 

hypercholesterolemia, your death rate goes up dramatically. It’s not only because of the LDL, 

but it’s also because of the duration that you’ve had an LDL elevation. 

 

What do I mean by that? If you’re unfortunate enough, as you get older, to gain weight, to eat 

the wrong foods, and have a milder mutation, maybe a less descript mutation, but your LDL 

rises to above 190, that’s very bad; you have a six-fold increased risk for a cardiovascular 

event.   

 

On the other hand, if you have a mutation in your LDL receptor genes, so you have true familial 

hypercholesterolemia, your risk is actually 22-fold higher versus six-fold higher with an LDL over 

190 for less descript or a more environmental cause of the high LDL. Now, what would the 

reason for that be? Well, theoretically, it’s because you had that elevated LDL from birth. One of 

the takeaway points is people with familial hypercholesterolemia can be diagnosed by age two. 

In children, we see an LDL level over 160 to make the diagnosis, whereas in adults we look for 

LDL over 190.  

 



 
 

 

 

The thing to remember, if you’ve made the diagnosis in an adult, they have a very high LDL or a 

family member with similar numbers premature heart disease in the family or physical findings, 

then their children need to be screened early between ages two to five with just a lipid profile. 

And if their LDL’s over 160 as a child with a parent who has FH, they likely have familial 

hypercholesterolemia. What do you do with that? Well, we start children on low doses of statins 

starting at age eight. And there’ve been many safety studies showing that these kids do very 

well with statin therapy. And because they’re so small, low doses of statins go a long way in 

children. And then as they grow up, you have to increase the dose of statin. Just keep in mind, 

for a child with familial hypercholesterolemia or FH, if it’s untreated, about 10% of them will have 

symptomatic cardiovascular disease by age 30, which is a very scary thought, whereas if they’re 

treated by age eight with a low dose statin, they get their LDL at least below 110 and ideally 

below 100, none of them will have a cardiovascular event by age 30, so very important to do the 

cascade screening of the families and to treat those patients.  

Slide 10 – FH Confers Greater CAD Risk 

As we already discussed, this shows about a three-fold increased risk at the same level of LDL 

if you have the genetic mutation, and though we don’t have that definitive proof, again, 

theoretically, it makes sense. It’s because they were exposed to the high cholesterol for a much 

greater portion of their lives.  

 

Slide 11 – Monogenic Drivers of Coronary Artery Disease Risk 

There are several genes that have been implicated that lead to a syndrome of familial 

hypercholesterolemia. Some are extremely rare. Again, the vast majority of people with FH have 

a mutation in the gene for LDL receptor, but we did describe that a genetic mutation decreasing 

the function of apo b can also cause a syndrome of FH. It’s impossible to tell a difference 

clinically; they have the same lipid profile, the same physical findings. They may have a little 



 
 

 

 

brisker response to statin therapy than someone with an LDL receptor mutation, which is 

interesting, and then there’s also the gain of function mutation in PCSK9, where they increase 

their PCSK9 amount, which leads to destruction of their LDL receptors. All three of those look 

just like the same clinical syndrome of familial hypercholesterolemia, but as I mentioned to you, 

greater than 90% of the mutations you would see in practice are going to be the LDL receptor 

mutation.  

 

The prevalence of the disease is about 1 in 211 patients. In the current era, somewhere around 

1 in 250 we say, and the risk for coronary disease is at least four-fold increase at the same lipid 

level. Then, what are the treatments? Well, you might guess, the treatments are focused 

treatments to reduce LDL. That would be statins, ezetimibe, PCSK9 inhibitors, and we 

frequently add bile acid resins on top of these therapies if we can’t get LDL adequately 

controlled. 

Slide 12 - 30-year Survival Rates in Patients with FH 

These are the 30-year survival rates in patients with familial hypercholesterolemia looking at, 

LDL levels, and you can see that as you get older, the risk of death goes up dramatically, and of 

course, the effect of treatment. In the blue are the patients who had therapy with LDL less than 

130. Those were reasonably well-treated people. They do the best. And then 130 to 189, 

intermediate benefit. And, greater than 190, they have the worst prognosis, where you can see 

that almost 10% in the 20 to 29-year-old group will have a cardiovascular event if their LDL’s not 

treated. Now, we obviously aren’t happy with 130 anymore. This data goes back to data prior to 

the PCSK9 inhibitors, which allow us to get many of these patient’s LDLs much better treated, 

and we look forward to a better prognosis for these patients if we can get their LDLs below 100.  

Slide 13 - LDL-C Reduction 

What are the benefits of LDL cholesterol reduction?  



 
 

 

 

Slide 14 - LDL-C and ASCVD 

I think you’re all familiar with this. It’s a statement from the European Atherosclerosis Society 

Consensus Panel that, “Cumulative LDL are a cumulative burden. It’s an essential determinant 

for the initiation and progression of atherosclerotic cardiovascular disease.” We know that other 

lipid particles can participate in atherosclerosis, but the vast majority of the burden is due to 

LDL. We know that based on several clinical trials plus observational data, the lower the LDL 

cholesterol obtained by agents that primarily target LDL receptors, the greater the clinical 

benefit. So far, virtually every therapy that increases LDL receptor numbers has shown a clinical 

outcome. Both relative risk reduction and absolute risk reduction relate to the magnitude of LDL 

reduction, the greater you reduce LDL, the greater the benefit. Lowering LDL cholesterol in 

individuals at high cardiovascular risk earlier rather than later appears advisable. We don’t have 

any 25-year trials, but particularly in those with familial hypercholesterolemia, we have 

observational data that if you treat these kids at a young age, ideally eight years old, that they 

will have a much better outcome than waiting ‘til later. And that makes sense, that you’re 

exposing their bloodstream to high lipid levels for longer, you’re going to see worse outcomes.  

Slide 15 - Risk-Enhancing Factors for Clinician–Patient Risk Discussion  

Slide 16 - Risk-Enhancing Factors for Clinician–Patient Risk Discussion (continued) 

DR. UNDERBERG INSERT AUDIO FROM 8:24 – Let’s talk about the cardiovascular 

benefits….THRUOUGH 13:01 “when it comes to intervening from a risk perspective.” HERE – 

REMOVE ANY UH’s, UM’s, YOU KNOW’s, ETC. 

Slide 17 - Treatments for Hypercholesterolemia 

DR. BROWN What are the treatments for hypercholesterolemia? Well, everything starts with 

lifestyle. Increased physical activity, medical nutrition therapies, smoking cessation, reducing all 

those risks. The pharmacologic therapies for reducing hypercholesterolemia, you’re familiar with 

statins, cholesterol absorption inhibitors like ezetimibe. Many of you know that ezetimibe works 



 
 

 

 

by blocking the MPC1L1 protein in the intestinal mucosal cells that absorbs sterols, so if you 

block the sterol absorption transport protein, you can’t absorb cholesterol. Bile acid 

sequestrants that bind up bile and it goes out in the stool; bile acids are loaded with cholesterol. 

Fibrates that can lower cholesterol but are primarily targeted towards triglycerides, omega-3 

fatty acids, which don’t necessarily lower cholesterol; they tend to lower triglycerides, but we’ve 

got some new trials looking at outcomes that’ll be published in the next few months. PCSK9 

inhibitors have been proven to markedly reduce LDL and also reduce cardiovascular risk. MTP 

inhibitors are used to avoid production of lipid particles, so they reduce VLDL production, and 

those are used only for patients with homozygous familial hypercholesterolemia; those would be 

people who are unfortunate enough to have both parents having heterozygous FH, and then 

you would have a one in four chance of inheriting both bad genes. Homozygous FH patients are 

very sick; extremely high LDLs, over 500, usually cholesterol over a thousand, and those kids 

have heart disease by age 10. Now, increasing non-functioning LDL receptors wouldn’t work in 

those patients, so what MTP inhibitors do is they reduce production of lipid particles, since those 

patients are not very susceptible to things that increase removal of lipid particles like LDL 

receptors. We have antisense drugs in development that block the production of apo b. We 

have some on the market, again, for homozygous familial hypercholesterolemia patients. The 

reason MTP inhibitors and the antisense for apo B are limited to patients with homozygous FH 

is because they lead to fatty liver and we don’t have long-term safety data on those patients, but 

they’re used for those very high risk homozygous FH patients, and that’s their only indication. 

Slide 18 - Therapies That Lower LDL-C 

For the therapies that lower LDL, the primary strategy is if you deprive the liver of cholesterol, 

whether you do it by binding up the bile with the bile acid sequestrants or blocking absorption of 

cholesterol with ezetimibe or blocking production of cholesterol within the hepatocytes via a 

statin or giving a PCSK9 inhibitor that up-regulates LDL receptors, the major strategy is if you 



 
 

 

 

deprive the liver of cholesterol, it says, “I need to get it from somewhere.” The hepatocyte will 

say, “I have too little cholesterol.” Feedback loops will then turn on a strategy for that cell to get 

more cholesterol from outside, and that strategy will increase LDL receptors on the surface, so 

you’ll take more cholesterol out of the circulation. All of our drugs, except for PCSK9 inhibitors, 

cause the liver to be deprived of cholesterol and lead to increased LDL receptors on the 

surface, which takes more LDL out of the blood. PCSK9 inhibitors directly block the destruction 

of LDL receptors. They give longevity to your LDL receptors and that’s why you have more of 

them on the surface. It’s not really auto-regulatory because of depriving the liver of cholesterol, 

but directly increases receptor numbers on the surface. 

Slide 19 - Statins 

Statins remain the gold standard for LDL cholesterol reduction and for ASCVD prevention for a 

number of reasons. Number one, we have multiple clinical trial evidence; virtually every trial with 

statin shows significant cardiovascular outcomes benefit. We also have years and years of 

experience and safety data for statins. Thirdly, they’re generic and inexpensive. They remain 

the primary treatment for reducing cardiovascular events and reducing LDL cholesterol. 

Slide 20 - Primary Prevention Statin Trials 

When you look at all the trials we have in primary prevention, you’ll see that where it says, “P” 

would be the placebo group and “S,” after the name of the trial, would be the statin-treated 

group. And you can see that whether you’re looking at West of Scotland which was the 

pravastatin Trial, or AFCAPS which was the lovastatin trial, or ASCOT with atorvastatin; these 

are all studies that people had primary prevention. In other words, they didn’t yet have a heart 

attack and you’re trying to prevent the first heart attack. They all did better on the treatment and 

the benefits seem to correlate very beautifully with the reduction in LDL. You have this rather 

linear graph showing as you move down the level of LDL, you get incremental benefit in terms 

of CHD event reduction. 



 
 

 

 

Slide 21 - Secondary Prevention Statin Trials 

Secondary prevention, the curve’s a little steeper, but you have exactly the same thing. These 

are higher risk people so they’re having more events, and I would say Brown’s Law number five 

is that, “Anything that works, works best in the people with the highest risk.” These patients had 

a higher risk for events and they got greater benefit, which is why the curve is steeper. But the 

same pattern emerges, that the lower you lower the LDL, that it seems that you get a 

incremental reduction cardiovascular events.  

Slide 22 - Patients with Homozygous FH 

In patients with homozygous familial hypercholesterolemia, we have a problem, and that is that 

their LDL receptors don’t work, so all of our attempts to lower their LDL by adding drugs that 

increase their LDL receptors are not very effective.  

Slide 23 – Patients with Homozygous FH 

Statins, you might get a 10% reduction, you might get no reduction in a homozygous patient. It 

really depends on the mutation they have in their LDL receptors and whether there’s any activity 

at all in their receptors. If they have some residual ability to bind the LDL, then you’ll get a 

greater response to these treatments that increase LDL receptors. You can see, adding statin 

and then adding ezetimibe, and then adding apheresis, which is very effective in these patients, 

it’s basically removing LDL like dialysis, and then finally, giving the drugs that reduce production 

of VLDL cholesterol. Reduce lipid particle production in the absence of being able to adequately 

clear LDL, such as mipomersen or lomitapide, which are the MTP and MTP inhibitor and 

antisense to apo b drugs that we talked about earlier.  

 

And interestingly, with evolocumab, they did a trial where they gave a PCSK9 inhibitor to 

homozygous FH patients and some patients did respond. Again, those who had some residual 

receptor activity, so about 30% reduction of LDL in these homozygous FH patients, if they were 



 
 

 

 

lucky enough to have a mutation that allowed still some mild function of their LDL receptors. For 

those who had a null mutation where their LDL receptor didn’t work at all, the evolocumab did 

not have any benefit. 

And again, for those people who do respond to statin treatment, they have better outcomes with 

homozygous FH. This study just amplifies that if you can get the LDL down, they had less 

death, less major adverse cardiovascular events. And that makes sense that it’s worth doing 

whatever you have to do to lower lipids in these patients with extremely high risk. 

Slide 24 - Lower On-treatment LDL-C with Statins Predicts Lower ASCVD Risk 

Something that’s not talked about a lot as we, reflect on some of the more recent guidelines that 

were basically based on randomized, prospective, well-done trials, or some observational data 

going back and looking at multiple studies and asking, “What are the outcomes based on the 

achieved LDL in those studies?” Now as you know, the 2013 ACC Guidelines said, “Just use 

high dose in the high-risk individuals. Use a moderate dose in the primary prevention or 

intermediate-risk group.” Though you want to check LDLs, there wasn’t a big focus on achieving 

a particular LDL level. There was good reason for that decision. I don’t really want to adjudicate 

that during this talk, but I will say that if you are willing to look at observational data or a meta-

analyses of trials, you see that the best outcomes appear to be in those people who achieve the 

lowest LDL on treatment. Of those people who got 80 of atorvastatin, if your LDL dropped below 

50, your hazard ratio was much better than someone who got 80 of atorvastatin and only got 

their LDL between 150 and 125. I think this is cause for us to think about, maybe not a target, 

but is there some number above which a threshold, as I say, one would want to add additional 

therapy, where you’re just not happy with the LDL achieved even when you’re on the 

appropriate dose. This is something that’s been addressed by the ACC in their Expert 

Consensus Document to help guide us for when would we use a PCSK9 inhibitor or ezetimibe. 



 
 

 

 

And then also, the National Lipid Association has published Expert’s Consensus Document for 

the use of statin. 

Slide 25 – Primary prevention 

Slide 26 – Primary prevention continued 

Slide 27 – Secondary Prevention 

Slide 28 – 2018 Guidelines 

Slide 29 – 2018 Guidelines continued 

DR. UNDERBERG INSERT AUDIO FROM 18:58 – These are the new primary prevention 

guidelines….THRUOUGH 24:28 “a third or fourth lipid lowering agent.” HERE – REMOVE ANY 

UH’s, UM’s, YOU KNOW’s, ETC. 

We alluded to the 2013 ACC/AHA Guidelines. There were four groups that clearly benefited 

from statins based on the prospective randomized well-done clinical trials: those with 

established ASCVD, which would be secondary prevention, those with LDL over 190 without a 

secondary cause, which they wanted to capture those very high-risk individuals. Again, if they 

have familial hypercholesterolemia, they’re 22 times at risk. If their LDL’s over 190 without FH, 

they still have six times the risk, so a very high-risk group even without atherosclerosis.  

 

And then, for primary patients with diabetes, so without heart disease - and why age 40 to 75? 

Because that was what was studied in the clinical trials and the guidelines were stuck to very 

careful evaluation of who was studied in the trial - with LDL 70 to 189. And the other group that 

clearly got benefit from statin was patients without diabetes, but who had a ten-year risk of 7.5% 

or greater of a major cardiovascular event. And how was that risk assessed? The Pooled Cohort 

Equation, which is an app that you can get on your iPhone, or any smartphone – you can 

download it from the App store. It’s called the ACC Pooled Cohort Risk Calculator.  

Slide 30 - Intensive Statin Therapy Reduces MACE 



 
 

 

 

And, just to talk about aggressive therapy versus lower-dose therapy. The PROVE-IT Trial was 

really an interesting study. They took over 4,000 people who had acute coronary syndrome. 

They randomized them to aspirin plus appropriate medical therapy, which at the time was beta-

blockers, and then two doses of statin: Standard statin therapy, pravastatin 40 mg versus very 

high therapy, atorvastatin 80 mg, and then there was an antibiotic arm. But they followed them 

just for two years to look for death, MI, unstable angina requiring hospitalization or 

revascularization or stroke.  

Slide 31 – Intensive Statin Therapy: PROVE IT-TIMI 22 

And not surprisingly with the retrospectoscope, even in that short period of time with the 

average follow-up of 30 months, there was a significant benefit from being on the more intensive 

statin, atorvastatin 80 versus pravastatin 40. Now, the average LDL in the atorvastatin 80 group 

was down around 70 whereas in the pravastatin group, it was under 100 but not near 70. The 

message that came out of this to the average doc was, “We should be shooting for 70 rather 

than 90.” What the guidelines group said is there was a lot of scatter, people with LDLs all over 

the place in both the prava group and the atorvastatin group, and though the average came 

down, there were people still all over the place. All you could say from this study is that 80 mg 

was better than 40 mg. That was the scientific evaluation here, which is how they came up with 

these high-intensity statins in those patients with high-risk. 

 

The guideline recommendations were, “Use high-intensity statins for the group with ASCVD, 

and also for those high-risk patients who had no ASCVD but LDL over 190.” And then, 

“Diabetes mellitus, especially those with other risk factors that place them at high-risk, and 

anyone who had a ten-year risk of greater than 7.5%.” And then, “For less-risky patients who 

had maybe less LDL elevation, consider moderate intensity for primary prevention.” And “For 

those people who are older or might have statin intolerance, you could also use moderate 



 
 

 

 

intensity and you might want to start with low-intensity statins, particularly at people with multiple 

drug regiments or the elderly, and then see what the result is.” And One thing that’s lost in those 

2013 guidelines is that everyone was told to get an LDL cholesterol to make sure they were 

actually taking their medicine and to look at the response to therapy. They didn’t say, “Try to 

treat to a goal,” but they did say, “Get a follow-up lipid profile.” And as I mentioned, that’s 

matured over time with the new, what they call “Expert Consensus Documents” saying that you 

could consider a threshold lipid level that would lead you to add additional therapy. And Then, 

all guidelines say it’s important to share your decision-making with the patient, talk about all the 

options with them, and make sure they understand the treatment options and the benefit of 

therapy. 

The NLA had more of an approach similar to ATP3, which was to look at major risk factors, and 

to have a goal of therapy, or at least a level where you would add therapy. And These look very 

familiar to you: the low-risk patients, consider drug therapy if their LDL is over 160 and address 

lifestyle to try to get them there, but if they remain over 160, treat them. There are two or more 

major risk factors, 130, and a 10-year risk consistent with a CHD risk equivalent, at least get 

them below a hundred. Those patients who had three risk factors: diabetes with no other risks, 

kidney disease Stage III or IV - which has become more well-known as a very high-risk for 

developing cardiovascular disease. We know that people that are on dialysis don’t seem to get 

benefits from statins, but prior to going on dialysis, even with milder renal disease, their risk is 

very high and they do get benefit from statin therapy. And Then, LDL greater than 190 obviously 

would be somebody that would be considered high-risk; you want to get their LDL below 100. 

And then finally, for the very high-risk patients, those who already have ASVCD or diabetes with 

at least two other risk factors, you would shoot for LDL less than 70. The NLA recommendations 

were similar to ATP3 with patients who have chronic kidney disease.  

Slide 32 - Efficacy of Statin Treatment to Lower LDL-C 



 
 

 

 

When you look at how many patients are actually achieving goal on statin therapy, it’s a little 

disappointing. Obviously, the ones where the goal is lowest are going to be the least likely to 

achieve goal. If you just look at the high-risk patients, their LDLs frequently aren’t as high, but 

51% of them are at their LDL goal based on this study by Peter Johnson, 2012. For people with 

established CAD where the goal was lower, the goal was 70, only 22% are achieving that. And 

you see this across the line. If your LDL goal’s 100, we’re doing a little better, but for primary 

prevention, we haven’t been all that aggressive; only a third of them at high-risk have achieved 

a hundred, and only 13% of primary prevention people have gotten to an LDL of less than 70. 

Even in secondary prevention where we actually are most worried about those people, we do 

pretty well at getting their LDL below 100, but only about a third are getting less than 70. I think 

the takeaway point from this data is that there’s still room for additional therapy, and there’s 

room for more aggressive therapy for our patients.  

Slide 33 - Considerable ASCVD Risk Remains Despite Even Intensive Statin Monotherapy 

It turns out that even with our great progress and excitement over reducing events with statins, 

we get somewhere between a 25% and a 45% reduction in events. There’s still a lot of patients 

continuing to have events. About 56% to 76% of patients go on and have additional 

cardiovascular events. Now, a lot has been said about this. The idea of residual risk is one of 

those pet peeves of mine, but clearly, we don’t have a cure for atherosclerosis. We’re just 

improving the odds for our patients. Why do we have a residual risk? Well, there’s probably 

many reasons. Part of it could be that we’ll do better if we get LDL down to 20. Who knows? We 

clearly see from the PCSK9 data that you’re going to see that we can continue to reduce events 

with dropping LDLs to very low levels. But some of the patients continue to smoke, some have 

high blood pressure, some have Lp(a) elevation, some have an inflammatory milieu with high 

CRP, some don’t exercise, some eat a high fat diet. There’s a lot of reasons why we have 

residual risk and I don’t want to leave you with that the only issue is lipids, but it is an issue that 



 
 

 

 

we think we can do better at, but for your sake, what you need to think about is that you want to 

deal with all the risk factors in patients if you really want to give them the best outcome.  

Slide 34 - Non-statin Add-on LDL-lowering Therapies 

What about, finally, non-statin add-on LDL lowering therapies, and then my colleague, Dr. 

Underberg is going to talk about PCSK9 inhibitors. What do we know about ezetimibe?  

Slide 35 – Ezetimibe: IMPROVE IT Trial Design 

Well, for a long time, there was a discussion that maybe ezetimibe’s mechanism would not 

reduce cardiovascular events. A lot of rumors, a lot of opinions. The IMPROVE-IT trial was 

designed to try and answer that question in a scientific fashion. What they did is they took 

patients with a recent cardiovascular event in less than 10 days - so they were fairly high-risk 

patients - whose LDL was less than 125 on statin or less than 100 if they were on a prior – less 

than 125 if they were not on statin, less than 100 if they were on a statin, and they randomized 

these 18,000 patients to either after starting appropriate ezetimibe and medical therapy, either 

simvastatin 40 alone or ezetimibe 10 plus simvastatin 40. Then they were followed up in 30 

days and every four months thereafter, they had to remain in the trial at least two and a half 

years, and it was an event-driven trial that require 5,250 events that have statistical power. 

What were the endpoints? They looked at the incidences. The combined endpoint of CV death, 

MI hospitalization for unstable angina, revascularization or stroke, pretty similar to other 

outcome trials.  

Slide 36 – IMPROVE-IT Trial 

Here’s the results. Looking at LDL cholesterol on the addition of ezetimibe, both of these 

inscription member were on simvastatin. On simvastatin alone in blue, and simvastatin plus 

ezetimibe in yellow. And you can see that the average LDL reduction was about 17% to 20% 

lower when you added the ezetimibe which is what was expected.  

Slide 37 - IMPROVE IT Trial: Ezetimibe + Simvastatin 



 
 

 

 

What did that translate into? It translated into a significant reduction in cardiovascular events. 

The primary endpoint was reduced by significant 10% relative risk reduction year and the 

number needed to treat over the seven years of the trial to save one additional event was 50. 

What does this mean? This means that people are fairly well-treated with simvastatin. With 

LDLs less than 125 in the primary prevention group - I remember that time that the goal was 

130, or LDL’s less than 100 in the secondary prevention group. By adding that additional 17% to 

20% LDL along with ezetimibe, you’ve got a significant reduction in cardiovascular events, and 

you’d have to add ezetimibe to 50-such patients to save an event. But clearly, using ezetimibe 

was proven to translate into a reduction in cardiovascular event. The old rumors that ezetimibe 

doesn’t work could be dispelled. Once again, the highest risk individuals got the most benefit 

from ezetimibe. For example, the diabetic patients got significantly greater benefits because 

they were the highest risk in the IMPROVE-IT study. With that, I’m going to thank you for your 

attention and I’m going to turn it over to my colleague, Dr. Underberg, who’s going to talk to you 

about PCSK9 inhibitors. and I appreciate your attention. 

Slide 38 - Non-statin Add-on LDL-lowering Therapies 

James Underberg: Thank you, Allan. That was a great overview of where we are and where 

we’ve been, and I’d like to spend a little time in the second half of this program talking about 

where we’re going. Purposely, laying the groundwork there with non-statin therapies and 

ezetimibe, it leads us right into the non-statin add-on LDL lowering therapies, specifically 

encompassing the PCSK9 inhibitors. 

Slide 39 – Rationale Behind PSCK9 as a Therapeutic Target 

When it comes to thinking about PCSK9 as a therapeutic target, I think we need to think about 

its primary mechanism of action, and I’ll speak to that in a little more detail, but this just shows 

us that increasing PCSK9 essentially decreases the number of available LDL receptors. That 

means that there are less receptors available to clear LDL cholesterol. Hence, we see an 



 
 

 

 

increase in LDL cholesterol. By inhibiting PCSK9 - and there are a variety of different ways to do 

that - but we’re going to focus on the monoclonal antibodies that inhibit PCSK9, we actually 

increase the number of available LDL receptors; more LDL receptors available to clear LDL 

cholesterol and that leads to a decrease in LDL cholesterol levels.  

Slide 40 - Physiology of PCSK9 

The physiology of PCSK9 is nicely depicted in the next graphic. PCSK9 stands for proprotein 

convertase subtilisin/kexin type 9. That’s something that lipidologists have to say five times 

quickly, but for most of us, we just know the term PCSK9. And it’s important to understand that 

PCSK9 is made in the hepatocyte, just the way the LDL receptor is made in the hepatocyte. The 

LDL receptor is secreted to the surface of the liver where it sits on the surface of the liver and 

binds LDL cholesterol particles that are circulating in the plasma. Before we knew about a 

PCSK9, what we understood was that LDL and the LDL receptor would coalesce as a complex 

in one area on the surface of the hepatocyte, and when enough of them came together in one 

place, they would slowly start to involute or endocytose and ultimately would break off into the 

cytosol of the hepatocyte, forming something called an endosome. That endosome would 

contain LDL and the receptor. It would ultimately fuse with the lysosome, causing or forming a 

singular structure called the late endosome lysosome, and lysosomal enzymes would break 

down the content of LDL, cholesterol and triglycerides, but would essentially leave the LDL 

receptor alone, and the LDL receptor would recirculate to the surface of the liver to clear more 

cholesterol. But now we understand that PCSK9 is also made in the hepatocyte. It’s secreted 

actually into the extracellular space in the plasma and it actually binds to the LDL receptor 

complex. And so it is internalized into the endosome as the three of those come together, and 

when PCSK9 is present, when the endosome is exposed to lysosomal enzymes, it does two 

things: it increases the residence time of the receptor in the endosome and it also changes the 

confirmation of the receptor, opening up catalytic sites that allow lysosomal proteases to break 



 
 

 

 

down and destroy the LDL receptor. Hence, when PCSK9 is present, the receptor is degraded 

and not returned to the surface of the liver. Hence, levels of the LDL receptor are decreased. 

And so this is how PCSK9 essentially increases LDL cholesterol levels. We know that when we 

inhibit PCSK9 via PCSK9 inhibitors, we block the ability of PCSK9 to bind to the LDL receptor 

complex and that, in turn, inhibits PCSK9’s ability to destroy the receptor, and more receptor is 

recirculated to the surface to clear more cholesterol, leading to lower cholesterol levels.  

 

The next slide… 

Slide 41 – PCSK9 Mutations and Effect on LDL Metabolism 

depicts what happens when naturally-occurring mutations impact PCSK9 levels. On the left 

here, we see what we call gain of function mutations or more PCSK9 or greater activity of 

PCSK9, and we see that leads to decreased LDL receptor levels, decreased LDL clearance and 

increased levels of LDL cholesterol associated with high-risk for atherosclerosic cardiovascular 

disease. On the panel on the right, we see what happens when people have loss of function 

mutations. This leads to increased levels of LDL receptors, increased LDL clearance and 

decreased LDL cholesterol levels providing protection from atherosclerosic and coronary heart 

disease. 

Slide 42 - PCSK9 Loss-of-Function Mutations 

And this human model is nicely predicted where we actually look at data, showing that in 

patients who have lower LDL cholesterol levels due to loss of function mutations of PCSK9, they 

have indeed lower cholesterol levels and this associates with reduction in CHD event rates. 

What you see is data from the Dallas Heart Study, showing you black and white subjects two 

different mutations in PCSK9, loss of function resulting in one case on the left in an 88% 

reduction over the course of a lifetime of ASCVD events, and on the right panel, a loss of 

function of PCSK9 resulting in a reduction of 47% over the course of a lifetime in ASCVD 



 
 

 

 

events. A very nice human model of what happens when we’re born with reduced levels of 

PCSK9, and the protective effect it has on ASCVD as a result of lower lifetime levels of LDL 

cholesterol.  

Slide 43 - PCSK9 Inhibition   

When it comes to PCSK9 inhibition, as I mentioned earlier when we looked at the physiology of 

PCSK9, it’s important to understand that enhanced LDL cholesterol reduction and reduced 

cardiovascular risk is a little part and parcel.  

Slide 44 - LDL-C Lowering Efficacy Dose-Response of Alirocumab and Evolocumab* 

LDL lowering efficacy is reduced by both. LDL lowering efficacy is a dose response, looking at 

both alirocumab and evolocumab. What we see here from PCSK9 inhibitors are the doses; 

alirocumab on the left, 15mg, 100mg, 150mg and 300mg given to two weeks and then in the 

300mg dose, q4 weeks, and evolocumab on the right; 70mg, 105mg, 140mg, 280mg, all the 

way up to 420mg, I’m giving q2 two weeks and q4 weeks. You can see with increasing doses, 

there is an increasing percent change in LDL cholesterol for alirocumab going up to 43% and for 

evolocumab going anywhere between 40% up to a high of 66% depending on the dose and the 

dosing regimen. 

 

Slide 45 – Clinical Outcomes of PCSK9 Inhibitors 

What about clinical outcomes of PCSK9 inhibitors? This is a meta-analysis of 35 randomized 

clinical trials. Looking at the endpoint of myocardial infarction, stroke, coronary 

revascularization, all-cause mortality and CB mortality, and then finally, neurocognitive adverse 

events. Why is neurocognitive adverse events included here? Because especially in patients 

who achieve very low LDL cholesterol levels, we’ve been concerned in the past about the 

possibility of that impacting neurocognitive function independent of the potential impact that the 

drug itself might have on neurocognitive outcomes. The endpoints of MI stroke and 



 
 

 

 

revascularization, you can see are statistically significant with P values between .001 and .02, 

showing a reduction in the hazard ratio between .72 and .81. All-cause mortality, the hazard 

ratio was one. That’s not significant, obviously. For neurocognitive adverse events, there is no 

impact. This makes sense; the brain makes its own cholesterol, and secondly, PCSK9 inhibitors 

do not cross the blood brain barrier. The data certainly fits from the perspective of what we 

know from the human genetic modeling and what we presume based on how we understand the 

physiology of LDL cholesterol in both the systemic and the neurologic compartments of the 

body.  

Slide 46 - Clinical Data on Alirocumab   

Let’s now look at the clinical data of the PCSK9 inhibitors, and we’ll start first with alirocumab 

and then we’ll move on to evolocumab. 

Slide 47 – Alirocumab: ODYSSEY Outcomes 

 Alirocumab’s outcome data is demonstrated very nicely in the recently released ODYSSEY 

Outcome study. This data was presented at the American College of Cardiology meeting in 

March of 2018. ODYSSEY Outcomes is an acute coronary syndrome trial. These patients all 

had to have a recent ACS. There’s a period of time they were limited to, so it couldn’t be 

forever. It was within the first year of having an event, an inadequate control of estrogenic 

lipoproteins just by optimal statin treatment. Primary endpoint was a 4.8 of CHD depth, non-fatal 

MI, ischemic stroke and unstable anginal requiring hospitalization. You can see the way the 

patients were randomized here. There was a run-in period and then they were randomized on 

top of optimized statin therapy, which in most cases was high-intensity statin, to either getting 

alirocumab versus placebo.  

 

Slide 48 – ODYSSEY Outcomes Design: Alirocumab Dose Adjustments to Stay within LDL-C 

Target Range 



 
 

 

 

Now, if the timeless trial was designed, there were some concerns about what might happen at 

extremely low LDL cholesterol levels. It was felt that LDL cholesterol above 70mg per deciliter in 

this high-risk population of patients was considered undesirably high, and so the goal was 

certainly to drive them down, optimally, to a target range between 25mg and 50mg per deciliter.  

Slide 49 - ODYSSEY Outcomes Design: Alirocumab Dose Adjustments to Stay within LDL-C 

Target Range 

We tend to achieve this target range which is shown very nicely here in this graphic, target 

range is in green. The patients were followed with regards to their LDL cholesterol level. 

Concern develops, however, if they were to achieve LDL cholesterol levels that got much lower, 

specifically between 15 milligrams per deciliter and zero, and so there was a built-in protocol 

modification that in patients who achieved LDL cholesterol levels below 15 more than twice, 

their drug dose was either decreased from 150 to 75, or if they were on 75, the drug would stop. 

That means the patients at the low-end of the LDL cholesterol range had a higher likelihood of 

having the drug stopped over the period of time of the trial. Whether or not this is significant or 

not with regards to the outcome is up for a debate. We have not seen the final publication of this 

data yet, and so we’re only going based on the presentation data that we’re showing you here, 

and so there’s a lot we know but a lot that I think we still need to find out about what drove some 

of the outcomes in this particular clinical trial.  

The next slide…  

Slide 50 - ODYSSEY Outcomes: Alirocumab Lowers LDL-C 

shows you the LDL cholesterol changes over the course of the trial, and you can see that there 

was a very nice reduction in LDL cholesterol, approximately 60% over the first year of the trial, 

but over the next several years of the trial, there was a slight decrease in efficacy, about 57% 

when they got to 48 months. One possibility here, if you look at on-treatment, LDL cholesterol 

level’s change is a little greater, again suggesting that the back titration or drug discontinuation 



 
 

 

 

may account for the fact there was a slight decrease in efficacy over the duration of the trial, but 

still a very robust change in LDL cholesterol level.  

Slide 51 - Alirocumab: ODYSSEY Outcomes 

The primary outcome, 4.8 that I mentioned earlier, showed a relative risk reduction of 15%. It 

met its pre-specified endpoint, and the absolute risk reduction there is 1.6%. P value is 

significant to .0003.  

Slide 52 – Alirocumab: ODYSSEY Outcomes 

If you look at the ODYSSEY Outcomes, 4.8 with regards to how it compares to evolocumab, this 

is very similar, and it’s important to remember that these numbers line up very much the same.  

Slide 53 – Alirocumab: ODYSSEY Outcomes 

What about the components of the 4.8? What you’re looking at here are CHD death, non-fatal 

MI, ischemic stroke and unstable angina, and you can see here that non-fatal MI, ischemic 

stroke and unstable angina are all statistically significant with P values between .01 and .006 

with hazard ratios that vary between .61 and .86. CHD depth, the fourth component of the 

primary endpoint, was not statistically significant with a P value of .38.  

Slide 54 – Alirocumab Effects on Main Secondary Efficacy Endpoints 

In addition to the primary endpoint, there was a hierarchical testing done on the main secondary 

endpoints that were all pre-specified. It’s important to understand a little bit about statistics to 

know how this works. As you’re moving down the pre-specified hierarchy of these endpoints, if 

you reach one that is not statistically significant, then anything past that, even if it is statistically 

significant, actually would have to be listed as what we call a nominal P value. What you see is 

that we moved down CHD events, major CHD events, CV events and death MI and ischemic 

stroke, all statistically significant with robust P values, but then we get to the gray areas of CHD 

death and CV death and we see that both of these secondary endpoints were not statistically 

significant. That means that the final listed pre-specified secondary endpoint of all-cause death, 



 
 

 

 

all-cause mortality, which is statistically significant with a hazard ratio of .85 or 15%, is actually 

something that must be reported as nominal rather than statistically significant because the two 

endpoints just above it, CHD death and CD death were not statistically significant.  

 

I think it’s important to remember when we look at these that there are some nuances to the 

way that statistics are reported, and so the term nominal here does not mean minimal, it’s the 

statistical descriptor of the way we evaluate hierarchical testing.  

 

Slide 55 - Alirocumab: ODYSSEY Outcomes 

Here is a very nice graphic looking at the total mortality. And again, we see here that the P 

value was .026. This is a nominal P value, but the Kaplan-Meier curves do separate, and so 

certainly, we do await further analysis of this data to better understand why total mortality 

indeed might be reduced yet CHD mortality and CV death were not, and I think that the final 

publication will perhaps shed some additional light on these findings. 

Slide 56 - Alirocumab: ODYSSEY Outcomes 

In addition, pre-specified post-op analysis, looking at the same all-cause death revealed 

something very interesting based on LDL subgroups. What you’re seeing here are LDL 

cholesterol levels less than 80mg per deciliter on the left, 80 to 100 in the middle and greater 

than 100 on the right, and what at least appears to be the case is that the all-cause mortality 

benefit seems to be primarily limited to the group of LDL cholesterol greater than 100. Now, the 

P value for interaction here is not significant so you can’t really draw that conclusion statistically, 

but it certainly is hypothesis-generating and it may perhaps be driven by the fact that those 

titration in the opposite direction or back titration or drug discontinuation took place primarily in 

the lower LDL subgroups. At least that’s certainly what many people might think when trying to 

explain this.  



 
 

 

 

 

Slide 57 – Clinical Data on Evolocumab   

Let’s move on to clinical data about evolocumab.  

Slide 58 – Evolocumab: FOURIER 

Evolocumab was studied in a 40-day trial. The 40-day trial was done in a slightly different group 

of high-risk patients, patients with stable ASCB date. These patients received a relatively similar 

reduction in LDL cholesterol, 59%, that seems relatively durable over the course of the clinical 

trial.  

Slide 59 – Evolocumab: FOURIER 

With regards to the primary endpoint of FOURIER, this was a 5.may so it’s CV death, MI stroke, 

hospitalization for unstable angina, or coronary revascularization. Very much like what we saw 

in ODYSSEY, a 15% relative risk reduction, hazard ratio of .85 and an absolute risk reduction of 

2.0.  

Slide 60 – Evolocumab: FOURIER 

If we look at the key secondary endpoint of CV death, MI or stroke in FOURIER, the relative risk 

reduction here was slightly greater at 20% with the same absolute risk reduction of 15%.  

Slide 61 - Evolocumab: FOURIER  

A very interesting landmark analysis was done in FOURIER, showing us the data over the first 

year of the trial and then everything from year one on. You can see that the relative risk 

reduction was 16% over the first year,  

Slide 62 – Lowest LDL-C is Best for ASCVD Prevention 

and this is, again, in the key secondary endpoint of CV death, MI or stroke, so, lower than the 

20% we saw in the overall cohort. But everything from year one on shows a greater benefit, 

25%, and this is very similar to statin data that you accrue greater benefit from year two on than 

during the first year. And it, again, speaks to the importance of the temporal relationships of the 



 
 

 

 

risk factor LDL as causality and then reliving that risk factor in treatment. The longer you treat, 

the better the patients do. 

 

Slide 63 – Evolocumab Appears Effective (CVD) and Safe (SAE, D/C) to LDL-C < 10 mg/dL 

Patients in FOURIER were kept on the study drug all the way through the trial. There was no 

back titration or drug discontinuation. And so, they achieved in some cases, extremely low LDL 

cholesterol levels, and you can see that the lowest LDL was the best when it came to ASCVD 

prevention. There was a continuous relationship across all treatment zones for LDL cholesterol 

of a reduction in ASCVD events. And in fact, if you compare the patients who had LDL 

cholesterol levels greater than 100mg per deciliter to those who are less than 10mg per 

deciliter, not only were there no safety signals at the lower LDL, but those who achieved LDL 

cholesterols less than 10mg per deciliter had a reduction in cardiovascular event, CV death, MI 

and stroke in this case, compared to those with higher LDLs greater than 100. Lower LDL in the 

FOURIER trial seems to show a continuous greater benefit of relative risk reduction. 

Slide 64 - Ebbinghaus: Evolocumab 

Again, because of concerns about low LDL cholesterol and possible neurocognitive side effects, 

there was an embedded sub-study in FOURIER called Ebbinghaus looking at cognition and how 

it associated with a study drug and be aggressive in LDL lowering. And in any case, the way 

these patients were studied, and you can see every day cognition and the can’t-have test, there 

was no difference between patients who got drug and who got placebo, and in particular, no 

difference in patients who achieved extremely low LDL cholesterol levels. 

Slide 65 - New Guidance for PCSK9 Inhibitors and Ezetimibe 

Where are we with regards to guidance for using PCSK9 inhibitors?  

Slide 66 - Severe Hypercholesterolemia (LDL-C ≥190 mg/dL [≥4.9 mmol/L]) 

Slide 67 - Severe Hypercholesterolemia (LDL-C ≥190 mg/dL [≥4.9 mmol/L]) 



 
 

 

 

Slide 68 - Severe Hypercholesterolemia (LDL-C ≥190 mg/dL [≥4.9 mmol/L]) 

INSERT AUDIO FROM 50:31 – The new guidelines that I told you about….THRUOUGH 52:23 

“a little more clarification on that as we move forward.” HERE – REMOVE ANY UH’s, UM’s, 

YOU KNOW’s, ETC. 

In 2016, the American College of Cardiology and the American Heart Association published an 

expert consensus decision pathway. They looked at the four set benefit groups and the bottom 

line here was that they focused, again, on LDL cholesterol goal, less than 70 per secondary 

prevention, especially in high-risk patients, and in particular, with regards to PCSK9 inhibitors, 

began to introduce the concept of thresholds as opposed to what we’re typically used to seeing 

as a goal. Meaning, at a particular level of LDL cholesterol that you have not achieved your 

desired LDL cholesterol level, you add the next intervention.  

In 2017, the National Lipid Association expert panel on PCSK9 inhibitors recommended the 

same LDL cholesterol levels, less than 70 or 100 for non-HDL cholesterol and patients with 

ASCVD, progressive ASCVD and additional risk factors. In patients with familial 

hypercholesterolemia without heart disease, recommended LDL cholesterol thresholds of 

100mg per deciliter. And we also called out a group of patients with ASCVD and statin 

intolerance; we felt that was also another reasonable group to think about using PCSK9 

inhibitors at.  

In 2017, the American College of Cardiology presented an update, a focused update, of the 

2016 guidance. In this particular document, they focused on, again, the high-risk groups, 

patients with ASCVD, familial hypercholesterolemia with and without comorbidities, and said 

that if a patient has not achieved a 50% reduction in LDL or if the LDL is above 70mg per 

deciliter, then consider moving on to non-statin therapy. Specifically, they focused on the 

percent reduction required. If it was less than 25%, they suggested using ezetimibe first; greater 

than 25%, consider using a PCSK9 inhibitor first, but they left some room for decision-making 



 
 

 

 

within the subgroups and, again, focused on the importance of LDL lowering and using non-

statin therapies aggressively to achieve LDL cholesterol lowering.  

In 2017, there was a very nice algorithm published for the step-wise management of patients 

with heterozygous familial hypercholesterolemia and those with ASCVD. It was kind of trying to 

take all of this information and put it into a nice simple way of thinking about the use of LDL 

lowering therapies beyond statin therapy, specifically, is the patient on maximally tolerated 

statins? If not, have you done all of the things that you should do to get there? If you do all of 

that or if the patient can’t take a statin, then have you achieved the 50% reduction in LDL and/or 

is the LDL cholesterol less than 70mg per deciliter in high-risk patients, 100mg per deciliter in 

patients without heart disease? And then consider adding non-statin therapy, and that non-statin 

therapy would either be ezetimibe plus a PCSK9 inhibitor or going straight to a PCSK9 inhibitor, 

depending on the degree of LDL cholesterol lowering required.  

The Europeans have published some additional data looking at this. Same process; their LDL 

cholesterol cut points are a little higher in patients with clinically-diagnosed ASCVD. We don’t 

use these recommendations here in the United States, but they’re certainly worth being aware 

of. They look at risk ratification, high-risk patients, considering PCSK9 inhibitors and those who 

don’t achieve reasonable LDL cholesterol level, their levels here were 140 and 180, depending 

on the degree of risk in the patients being evaluated.  

Slide 69 - Approval/Reimbursement Barriers Faced by Patients 

When it comes to approval and reimbursement barriers faced by patients, it’s important to 

realize that, there are a lot of different causes of inability to get these drugs approved. Trying 

multiple times with the pills certainly helps, and making sure that you have documented all of 

the different things that you need to get the drug approved ahead of time is key to these 

processes. 

Slide 70 – Defining a “Reimbursement Roadmap” 



 
 

 

 

Again, how do we think about this more of consistent criteria by payers and checklist, improve 

patient selections, help to assure that required documentation is submitted, it certainly reduces 

wasted time and it avoids frustration by healthcare providers. Make sure you have all your docs 

in line when you’re going to try and get these drugs approved because if you get all of that done 

up front, it certainly makes the process done at the backend, I think, a lot simpler for everyone.  

Slide 71 – Thank you 

I’ve come to the end of this program. I want to thank you for your time and attention. I think it’s 

important to remember that the current climate that we’re seeing high-risk patients in is one 

where many of these patients are not achieving LDL goals and getting on the appropriate statin 

therapy they need. There’s clearly guidance now based on good clinical randomized trial 

outcome data, suggesting that non-statin therapies, especially ezetimibe and PCSK9 inhibitor, 

offer a reasonable and appropriate next option, and clinical guidelines and recommendations 

assure us that there are simplified pathways to achieve these processes. I think following this 

roadmap that we’ve outlined should make everything a lot easier for those of you who are 

managing these high-risk patients on a daily basis. Thank you very much. 


