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C ardiovascular disease (CVD) remains the leading 
cause of death, disability, and medical costs in the 
United States. Nearly 1 in 3 Americans dies of 

heart disease or stroke, and the annual cost of CVD in the 
United States exceeds $600 billion.1 Elevated low-density 
lipoprotein cholesterol (LDL-C) has been associated with 
increased risk for CVD events and death.2-8 Historically, 
statins have served as first-line lipid-lowering therapy (LLT) 
for LDL-C reduction, although recent guidelines have ques-
tioned the role of specific LDL-C goals in the primary and 
secondary prevention of CVD events.3,9 

Despite estimates of the costs of CVD in the United States, 
little is known about the economic value of reducing the hy-
perlipidemia burden among those at high risk for CVD who, 
despite use of standard LLT, do not achieve conventional 
LDL-C goals (eg, ≤70 mg/dL). The American College of Car-
diology (ACC) and American Heart Association (AHA) clas-
sify patients as being in the highest-risk statin benefit groups 
(SBGs) with established atherosclerotic CVD (ASCVD) (SBG 
1), LDL-C levels >190 mg/dL (SBG 2), and diabetes (SBG 3).3 
Previous research estimated that up to 75% of high-risk pa-
tients treated with statins fail to achieve LDL-C of ≤70 mg/
dL.10 High CVD event rates in this population, coupled with a 
substantial proportion of patients not at conventional LDL-C 
goals, suggest potentially large economic value from reducing 
the burden of hyperlipidemia. Previously, eliminating deaths 
resulting from CVD has been estimated to be worth nearly 
$50 trillion in economic value.11 For those initiating statin 
therapy between 1997 and 2008 alone, the value of averted 
deaths and CVD events may exceed $1 trillion.12

Members of a novel class of therapies called PCSK9 in-
hibitors have recently been approved for treatment of hy-
perlipidemia in patients in SBGs 1 and 2 who do not achieve 
LDL-C of ≤70 mg/dL despite receiving maximally tolerated 
LLT. In phase 2 and 3 trials, PCSK9 inhibitors have been 
shown to reduce LDL-C by between 50% and 77%, on av-
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ABSTRACT

Objectives: Lipid-lowering therapy (LLT) is suboptimally used in 
patients with hyperlipidemia in the 2 highest statin benefit groups 
(SBGs), as categorized by the American College of Cardiology and 
the American Heart Association. This study estimated the social 
value of reducing low-density lipoprotein cholesterol (LDL-C) 
levels by 50% for patients in SBGs 1 and 2 who have been treated 
with standard LLT but have not reached LDL-C goal, as well as the 
potential value of PCSK9 inhibitors for patients in these groups.

Study Design: Simulation model.

Methods: We used National Health and Nutrition Examination 
Surveys (NHANES) and US Census data to project the popula-
tion of SBGs 1 and 2 in the time period 2015 to 2035. We used 
insurance claims data to estimate incidence rates of major 
adverse cardiac events (MACEs), and NHANES with National 
Vital Statistics data to estimate cardiovascular disease mortality 
rates. Using established associations between LDL-C and MACE 
risk, we estimated the value of reducing LDL-C levels by 50%. We 
incorporated results from a meta-analysis to estimate the value of 
PSCK9 inhibitors.

Results: Among those treated with LLT with LDL-C  >70 mg/dL in 
SBGs 1 and 2, the cumulative value of reducing LDL-C levels by 
50% would be $2.9 trillion from 2015 to 2035, resulting primarily 
from 1.6 million deaths averted. The cumulative value of PCSK9 in-
hibitors would range from $3.4 trillion to $5.1 trillion (1.9-2.8 million 
deaths averted), or $12,000 to $17,000 per patient-year of treatment. 

Conclusions: Lowering LDL-C in high-risk patients with hyperlip-
idemia has enormous potential social value. For patients in these 
high-risk groups, PCSK9 inhibitors may have considerable net 
value depending on the final prices payers ultimately select.
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erage.13 Preliminary clinical outcomes from these studies 
suggest that PCSK9 inhibitors may reduce rates of major 
adverse cardiac events (MACEs) by up to 50%.13 Based 
on these findings, the FDA approved alirocumab and 
evolocumab for use in adults with heterozygous familial 
hypercholesterolemia or ASCVD, who require additional 
LDL-C reduction.14 Amidst these developments, payers 
and policy makers have expressed concern that PCSK9 
inhibitors’ costs—announced at $14,100 and $14,600 an-
nually for evolocumab and alirocumab, respectively—will 
dramatically increase healthcare spending.15,16

In this study, we estimated the economic value to the 
United States over the next 20 years (2015-2035) of reduc-
ing hyperlipidemia burden among those at high risk for 
MACEs (SBGs 1 and 2) who have not achieved conven-
tional LDL-C goals despite use of standard LLT therapy. As 
a case study, we estimated the value to the United States of 
using PCSK9 inhibitors in these patients who are currently 
on LLT but have not achieved an LDL-C of ≤70 mg/dL.

METHODS
Overview of Approach

Our study had 2 objectives: first, we sought to quantify 
the clinical and economic values of reducing the burden of 
hyperlipidemia among patients in the United States at high 
risk for MACEs or CVD mortality who have been treated 
with standard LLT but have not achieved conventional 
LDL-C goals. Second, we sought to project the clinical and 
economic value of PCSK9 inhibitors in patients at particu-
larly high risk of MACEs or CVD mortality who may be 
eligible for treatment with these agents—those in SBGs 1 
and 2—who have been treated with standard LLT but have 
not achieved conventional LDL-C goals. We defined con-
ventional LDL-C goals to be ≤70 mg/dL and analyzed the 
sensitivity to a higher threshold of ≤100 mg/dL.

We used the 2011 to 2012 National Health and Nu-
trition Examination Study (NHANES)17 to first estimate 

the proportion of the US adult population 
(nonpregnant adults 18 years or older) in 
SBGs 1 and 2, as outlined by ACC and 
AHA guidelines3 (see eAppendix Tables 
1 and 2 [eAppendices available at www.
ajmc.com]).3 We then divided each of these 
groups into 3 risk subgroups based on their 
use of, and LDL-C response to, LLT: sub-
group A—patients on LLT who have not 
successfully reduced LDL-C to ≤70 mg/
dL (or ≤100 mg/dL, in sensitivity analy-
ses); subgroup B—patients at goal LDL-C 

on LLT; and subgroup C—patients not on LLT.3,17 We 
used US Census projections to estimate the size of each 
these populations from 2015 to 2035.18 We used the Tru-
ven Marketscan insurance claims database to estimate 
the rates of nonfatal CVD events (ie, unstable angina, 
myocardial infarction, coronary arterial revasculariza-
tion, and ischemic stroke) and a combination of the 
NHANES mortality files and National Vital Statistics 
Mortality Report (2012) to estimate mortality rates for 
each of these groups (see eAppendix Tables 3-5).17,19,20

With projected prevalence of patients not at goal LDL-
C despite being on LLT (or who are intolerant to statins), 
we estimated the number of CVD-related deaths and 
MACEs averted for subgroup A in the time period 2015 
to 2035 if LDL-C levels were hypothetically reduced by 
50%, as suggested by the ACC and AHA.3 To estimate the 
effects of LDL-C reductions, we used the quantitative rela-
tionship between LDL-C and relative risk of CVD events 
and mortality from the Cholesterol Treatment Trialists’ 
(CTT) Collaboration meta-analysis.9,13 We then quanti-
fied the economic value to the United States of averted 
CVD-related deaths and MACEs using standard health 
economic valuation approaches.12,21 

We simulated the effects of PCSK9 inhibitor use for 
SBGs 1 and 2 in subgroup A patients. We projected the 
number of CVD-related deaths and MACEs averted in 
the time period 2015 to 2035, and the associated economic 
value if these patients were to receive PCSK9 inhibitors 
for further LDL-C reduction. We estimated the effects of 
PCSK9 inhibitors in 2 ways. First, we combined the LDL-
C–lowering effects from PCSK9 inhibitor trials with the 
LDL-C relationship from the CTT Collaboration meta-
analysis.9,13 Second, we used data on the effects of PCSK9 
inhibitors on CVD-related death and MACEs from a me-
ta-analysis of recent randomized controlled trials of these 
drugs.13 For a more detailed description of our methods 
for population and prevalence projections and event and 
mortality rate estimates, please see the eAppendix.

Take-Away Points
Before PCSK9 inhibitors even reached market, their costs to the healthcare system 
were the subject of much scrutiny. We estimated the social value of PCSK9 inhibitors 
to place their costs in context with the value they generate for patients and society.

n	 	 Our study confirmed what we already knew: reducing lipid levels significantly in 
high-risk patients can have a considerable health impact. 

n	 	 Our study suggests that depending on the resulting confirmation of current es-
timates of effectiveness, PCSK9 inhibitors can provide considerable value when ap-
propriately targeted, even at currently negotiated prices. 

n	 	 We also show that estimates of the likely budget impact are considerably off the 
mark when realistic uptake patterns are applied.



VOL. 22, NO. 6 n THE AMERICAN JOURNAL OF MANAGED CARE n	 e201

Potential Value of Improved Lipid Control

Across all PCSK9 inhibitor trials, the mean differ-
ence in LDL-C between those receiving LLT plus PCKS9 
inhibitors compared with LLT alone was 59% (95% CI, 
57%-61%). We used data from the CTT Collaboration me-
ta-analysis (described in the eAppendix) to estimate the 
effect on clinical outcomes.9 Using this method, PCSK9 
inhibitor use in SBG 1 was associated with a reduction in 
MACE risk ranging from 43% to 50%, and a 32% reduc-
tion in CVD mortality risk, assuming the same baseline 
LDL-C level as indicated above. In SBG 2, the mortality 
reduction was 45%. The estimated impact of PCSK9 in-
hibitors on clinical outcomes in this scenario was termed 
the “conservative efficacy” treatment scenario. Next, we 
modeled the impact of PCSK9 inhibitors on MACEs and 
CVD deaths by using direct outcomes data from a meta-
analysis of PCSK9 trials.13 In the meta-analysis, PCSK9 
inhibitor use was associated with a 50% relative risk reduc-
tion in rates of MACEs and CVD mortality. We termed 
this scenario the “high-efficacy” treatment scenario. 

It should be noted that the studies in this meta-analy-
sis were not weighted to detect differences in MACE out-
comes, but for changes in LDL-C levels. Therefore, these 
results should be interpreted with caution.

We then modeled 3 uptake scenarios for PCSK9 inhibi-
tors. In each scenario, PCSK9 inhibitor uptake began at 
3% of the eligible population in 2015 (the eligible popula-
tion included patients in SBGs 1 and 2 treated with stan-
dard LLT, but with LDL-C >70 mg/dL). Starting in 2016, 
uptake was assumed to increase linearly by 1%, 2%, or 3% 
for scenarios 1, 2, and 3, respectively, until 2023, when 
treatment uptake reached the maximum of 10% (scenario 
1), 20% (scenario 2), or 30% (scenario 3) of the eligible pop-
ulation, and then remained constant through 2035. 

Translating Clinical Outcomes Into Estimates of 
Economic Value

We estimated the economic value associated with avert-
ed CVD-related deaths and MACEs as follows. First, we 
identified the number of life-years gained by averting a 
single CVD-related death to be 14.9 additional life-years.22 
As this number was taken from follow-up data based on 
a clinical trial, and clinical trials tend to exclude older age 
groups, we were concerned that this number may over-
state the additional life-years after a CVD event. There-
fore, we also undertook the same analysis using the mean 
life-years lost from an ischemic heart disease death from 
the US Burden of Disease Study23 (these results are shown 
in eAppendix Table A6). To value the gain in life-years, 
we used a value of $150,000 per life-year.21,24 The World 
Health Organization’s report on macroeconomics and 

health outlined an alternative approach to estimating the 
social value of lives saved due to healthcare interventions 
and concluded that healthcare interventions that save 1 
life-year at a cost of less than 3 times the gross domestic 
product per capita (for a given country) are cost-effective.25

Second, we assessed the value of reducing CVD-related 
hospitalizations using a recent review of the incremental 
costs of these hospitalizations in the United States. We 
estimated total cost savings from averted CVD hospital-
izations by multiplying these unit cost estimates by the 
number of events averted.26 The value of life-years gained 
and savings from reduced CVD hospitalizations were 
summed to estimate both the total value of reducing re-
sidual LDL-C by the ACC/AHA goal of 50%, and the 
value of PCSK9 inhibitors in SBGs 1 and 2 for each of the 
3 uptake scenarios described above. Future costs and ben-
efits were discounted at 3%, using 2015 as the base year. 

RESULTS
We estimated that in 2015, 32 million individuals in the 

United States would fall into ACC/AHA SBGs 1 and 2. 
Of these, 17.1 million did not receive LLT, 11.8 million were 
treated with standard LLT but had LDL-C >70 mg/dL, and 
6.1 million were treated with standard LLT but had LDL-C 
>100 mg/dL. We projected that these figures would increase 
to 21.4 million, 16 million, and 8.1 million individuals, re-
spectively, by 2035, absent changes in LLT use (Table 1). In 
2015, the largest SBG—SBG 1—was estimated to have 10.1 
million individuals with LDL-C >70 mg/dL and 4.4 mil-
lion with LDL-C >100 mg/dL despite having been treated 
with LLT. By 2035, these figures were projected to increase 
to 14.0 million and 6.1 million, respectively.

Value of Averted MACEs and CVD Deaths Associ-
ated With a Hypothetical 50% LDL-C Reduction in 
SBGs 1 and 2

We estimated that by 2020, approximately 3.6 million 
MACEs would be averted if LDL-C levels were reduced by 
50% among those treated with standard LLT but who still 
had LDL-C levels >70 mg/dL (Figure 1). Additionally, we 
estimated that approximately 1.9 million MACEs would 
be averted by then if LDL-C levels were reduced by 50% 
among those treated with standard LLT but who still had 
LDL-C >100mg/dL. By 2035, these figures were estimated 
to increase to 14.2 million and 7.5 million, respectively.

We also estimated that by 2020, approximately 400,000 
CVD deaths would be averted if LDL-C levels were reduced 
by 50% among those treated with standard LLT but who still 
had LDL-C levels >70mg/dL (eAppendix Figure 1). Approxi-
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mately 230,000 CVD-related deaths would be prevented by 
2020 for those with LDL-C >100 mg/dL. These figures in-
creased to 1.6 million and 900,000, respectively, by 2035.

We estimated that by 2035, the cumulative value of 
averted CVD deaths and MACEs associated with a hy-
pothetical 50% LDL-C reduction would be $2.9 trillion 
among individuals treated with standard LLT but who 
still had LDL-C >70mg/dL and $1.6 trillion among indi-
viduals with LDL-C >100mg/dL.

Value of Averted MACEs and CVD Deaths Associ-
ated With PCSK9 Inhibitor Use in SBGs 1 and 2

We estimated that by 2035, approximately 17 million 
MACEs (eAppendix Figure 2) and 2 million CVD deaths 
(eAppendix Figure 3) would be averted under a conserva-
tive PCSK9 inhibitor efficacy scenario if all patients in 
SBGs 1 and 2 treated with standard LLT, but who still had 
LDL-C >70 mg/dL, used PCSK9 inhibitors. Under the 
high-efficacy scenario, which assumed a 50% reduction in 
CVD mortality with PCSK9 inhibitor use, PCSK9 inhibi-
tor use would prevent approximately 19 million MACEs 
and 3 million CVD-related deaths. In patients treated 
with standard LLT, but who still had LDL-C >100 mg/
dL, 100% uptake of PCSK9 inhibitors would prevent ap-
proximately 9 million MACEs and 1 million CVD-relat-
ed deaths under the conservative-efficacy scenario, as well 
as 10 million MACEs and 1.5 million CVD-related deaths 
under the high-efficacy scenario.

For patients in SBGs 1 and 2 treated with standard 
LLT but who still had LDL-C >70 mg/dL, we estimated 
the cumulative value of averted deaths and MACEs by 
2035 to be $3.4 trillion under the conservative scenario 
and $5.1 trillion under the high-efficacy scenario (assum-

ing 100% PCSK9 inhibitor uptake) (Figure 2). For patients 
in SBGs 1 and 2 treated with standard LLT, but who still 
had LDL-C >100 mg/dL, we projected the cumulative 
value of averted deaths and MACEs by 2035 to be $1.9 
trillion under the conservative-efficacy scenario and $2.7 
trillion under the high-efficacy scenario (again assuming 
100% PCSK9 inhibitor uptake). 

We modeled how varying PCSK9 inhibitor uptake in-
fluenced our projections. In our low-uptake scenario (in 
which a maximum of 10% of eligible patients use PCSK9 
inhibitors by 2035), we estimated the value of averted 
MACEs and CVD-related deaths by 2035 to be $300 bil-
lion in the conservative-efficacy PCSK9 inhibitor scenario 

n	 Table 1. Projected Distribution of Lipid-Lowering Therapy and LDL-C Goal Achievement by Statin Benefit Group, 
2015 and 2035a

 
 
 
 

2015 2035

Untreated

On Lipid-Lowering Therapy

Untreated

On Lipid-Lowering Therapy

LDL-C Level

Total

LDL-C Level

Total
≤70 

mg/dLb

>70 
mg/dL

≤100 
mg/dLb

>100 
mg/dL

≤70 
mg/dLb

>70 
mg/dL

≤100 
mg/dLb

>100 
mg/dL

SBG 1c 8.1 M 3.0 M 10.1 M 8.8 M 4.4 M 21.3 M 11.2 M 4.2 M 14.0 M 12.1 M 6.1 M 29.4 M

SBG 2d 9.0 M – 1.7 M – 1.7 M 10.7 M 10.2 M – 2.0 M – 2.0 M 12.2 M

Total 17.1 M 3.0 M 11.8 M 8.8 M 6.1 M 32.0 M 21.4 M 4.2 M 16.0 M 12.1 M 8.1 M 41.6 M

LDL-C indicates low-density lipoprotein cholesterol; M, million; SBG, statin benefit group.
aPatient population projections were estimated with US Census population projections and National Health and Nutrition Examination Surveys propor-
tions of patients in each risk group. 
cStatin benefit group 1: patients with clinical atherosclerotic cardiovascular disease. 
dStatin benefit group 2: patients with familial hyperlipidemia, defined as those with LDL-C levels ≥190 mg/dL; no patients reached LDL-C goal in this 
group. 
bGoal LDL-C level was defined as ≤70 mg/dL in baseline analysis and ≤100 mg/dL in sensitivity analysis.
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n Figure 1. Cumulative Averted MACEsa Associated 
With a Hypothetical 50% LDL-C Reduction by LDL-C in 
SBGs 1 and 2, 2015-2035b

LDL-C indicates low-density lipoprotein cholesterol; MACE, major adverse 
cardiac event; SBG, statin benefit group. 
aMACEs include myocardial infarction, ischemic stroke, unstable angina, 
coronary artery bypass graft surgery, percutaneous coronary intervention, 
and cardiovascular death.  
bTwo LDL-C “at-goal” thresholds were modeled: 1) ≤70 mg/dL; 2) ≤100 
mg/dL.  The efficacy scenarios modeled assume a hypothetical goal of 
reducing LDL-C levels by 50% in all patients receiving treatment but not 
yet at goal LDL-C.
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and $430 billion in the high-efficacy scenario (Figure 3). 
In contrast, in a high-uptake scenario (in which a maxi-
mum of 30% of eligible patients by 2035 use PCSK9 in-
hibitors), we estimated the value of averted MACEs and 
CVD-related deaths by 2035 to be $830 billion in the con-
servative-efficacy PCSK9 scenario and $1.2 trillion in the 
high-efficacy scenario. 

Per-Person Value of Averted MACE and CVD Deaths 
Associated With PCSK9 Inhibitor Treatment

In addition to estimating MACEs, CVD-related 
deaths, and the potential value of averted events associ-
ated with PCSK9 inhibitor use at the population level, 
we estimated the value per person-year of treatment with 
a PCSK9 inhibitor for patients in SBGs 1 and 2 (Table 
2). For patients treated with standard LLT but who still 
had LDL-C >70 mg/dL, we projected the value per per-
son-year of treatment to be $11,600 in the conservative-
efficacy scenario and $17,100 in the high-efficacy scenario. 
At a goal LDL-C of ≤100 mg/dL, the estimated value 
per person-year of treatment with PCSK9 inhibitors was 
$12,600 in the conservative-efficacy scenario and $18,000 
in the high-efficacy scenario. These estimates illustrate the 
potential range of social value per eligible patient treated 
with PCSK9 inhibitors. 

DISCUSSION

We estimated the economic value to the United States 
over the next 20 years of reducing the burden of hyper-
lipidemia among patients in the highest ACC and AHA 
SBGs.3 We estimated that reducing LDL-C by 50% in SBG 
1 and 2 patients who have been treated with standard 
LLT but still have LDL-C levels >70 mg/dL could avert 
approximately 14.2 million MACEs, including 1.6 million 
CVD-related deaths, by 2035.

Our study complements previous estimates of the 
economic value of LLT, including statin therapy, in the 
United States.12 Our estimates of the value of PCSK9 in-
hibitors are lower than the previously estimated social 
value of statins of approximately $51,000 per patient (in 
2015 dollars).12 One factor that may partly explain this dif-
ference is that the growing use of percutaneous coronary 
intervention, P2Y12 inhibitors, angiotensin-converting 
enzyme inhibitors, aldosterone antagonists, and implant-
able cardiac defibrillators has led to dramatic improve-
ments in CVD outcomes since statins were introduced.27-34 
It is also possible that new CVD treatments produce 
smaller absolute benefits compared with those projected 
for statins, simply because overall morbidity and mortal-
ity for CVD were higher 20 years ago than today.

Although PCSK9 inhibitors may lower LDL-C and im-
prove health outcomes for high-risk populations, policy 
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n Figure 3. Cumulative Value Associated With PCSK9 
Inhibitor Use in SBGs 1 and 2 Under Various Drug 
Uptake Scenarios, 2015-2035a

LDL-C indicates low-density lipoprotein cholesterol; SBG, statin benefit group. 
aIn the conservative-efficacy PCSK9 inhibitor scenario, PCSK9 inhibitors 
were assumed to reduce LDL-C by 59%; associated reductions in major 
adverse cardiac events (MACEs) and cardiovascular disease (CVD) deaths 
were then estimated from established associations between LDL-C levels 
and CVD event rates. In the high-efficacy PCSK9 inhibitor scenario, PCSK9 
inhibitors were assumed to result in a 50% reduction in MACEs. Both 
conservative- and high-efficacy PCSK9 inhibitor scenarios were modeled 
under 2 “at-goal” thresholds: an LDL-C goal of ≤100 mg/dL (orange and 
blue bars) and an LDL-C goal of ≤70 mg/dL (dark blue bars). The value of 
health benefits included cost savings from averted MACEs. Generally, 
cost offsets account for approximately 10% to 15% of the total value.
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makers and clinicians have raised concerns about the 
cost of these drugs to the healthcare system.16 The prices 
per patient-year of treatment were set recently at $14,100 
and $14,600 per year for evolocumab and alirocumab, 
respectively. Some have estimated that systemwide costs 
for these drugs could be $150 billion annually.35 A critical 
question for patients and payers will be whether the value 
of PCSK9 inhibitor benefits outweighs their expense. Our 
estimates suggest that whether PCSK9 inhibitors deliver 
net social value (ie, generate benefits in excess of costs) 
depends on the assumptions about drug efficacy, the eco-
nomic value of mortality improvements, which patient 
populations receive PCSK9 inhibitors, and the ultimate 
prices paid for these drugs. PCSK9 inhibitors would gen-
erate net positive social value for the average patients in 
SBGs 1 and 2, as long as the annual net price falls below 
$18,000 in a high-efficiency scenario or $12,000 in a con-
servative-efficiency scenario. According to a recent report, 

the average reported rebates for branded pharmaceutical 
drugs are around 30%,36 which would mean an average 
cost per year for PCSK9 inhibitors of around $10,000. 
Because our estimates do not include any benefits from 
increases in health-related quality of life from treatments 
or events avoided, our estimates may be conservative. 

Our findings also add to our understanding of the size of 
the populations likely to receive PCSK9 inhibitors initially. 
Several current estimates assume that a majority of the 70 
million patients in the 4 ACC/AHA SBGs (only 3 of which 
were included in this study) will eventually receive PCSK9 
inhibitors, which may overestimate the actual societal cost 
of PCSK9 inhibitors if they are instead primarily prescribed 
to high-risk patients with poorly controlled LDL-C despite 
LLT—a small subset of all patients in these 4 SBGs. Our 
models for patients in the 2 highest SBGs (patients with AS-
CVD or LDL-C >190 mg/dL) were designed to reflect the re-
ality that clinicians and payers are likely to focus initially on 

n	 Table 2. Value per Person-Year for Those Treated With PCSK9 Inhibitors in SBGs 1 and 2, 2015-2035

Conservative PCSK9 Inhibitor Efficacy 
Scenarioa

High PCSK9 Inhibitor Efficacy Scenariob

2015 2020 2025 2030 2035 2015 2020 2025 2030 2035

A. Treatment of patients in SBGs 1 and 2 with PCSK9 inhibitors, assuming goal LDL-C ≤70 mg/dL

Number of averted events (thousands)

MACE 670 4200 8000 12,300 16,800 760 4800 9200 14,000 19,100

CVD deaths 75 470 900 1400 1900 110 710 1400 2100 2800

Value from averted events ($ billions)

MACE $19 $110 $200 $280 $350 $21 $120 $215 $300 $380

CVD deaths $170 $970 $1700 $2400 $3100 $250 $1500 $2600 $3700 $4700

Value per person-year, treated ($)

Cost offsets $1200 $1300

Life-years $10,400 $15,800

Total social value $11,600 $17,100

B. Treatment of patients in SBGs 1 and 2 with PCSK9 inhibitors, assuming goal LDL-C ≤100 mg/dL

Number of averted events (thousands)

MACE 360 2200 4300 6500 8800 400 2500 4900 7400 10,000

CVD deaths 42 260 500 760 1000 61 380 740 1100 1500

Value from averted events ($ billions)

MACE $10 $58 $100 $150 $180 $11 $64 $110 $160 $200

CVD deaths $94 $550 $970 $1400 $1700 $140 $800 $1400 $2000 $2500

Value per person-year, treated ($)

Cost offsets $1200 $1300

Life-years $11,400 $16,600

Total social value $12,600 $18,000

CVD indicates cardiovascular disease; LDL-C, low-density lipoprotein cholesterol; MACE, major adverse cardiac event; SBG, statin benefit group.
aIn the conservative-efficacy PCSK9 inhibitor scenario, PCSK9 inhibitors were assumed to reduce LDL-C by 59%; associated reductions in MACEs and 
CVD deaths were then estimated from established associations between LDL-C levels and CVD event rates. 
bIn the high-efficacy PCSK9 inhibitor scenario, PCSK9 inhibitors were assumed to result in a 50% reduction in MACEs. 
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the smaller subset of patients who have up-titrated to maxi-
mal statins, but have still failed to achieve LDL-C reduction. 
For this reason, our projections of the potential benefits and 
value of PCSK9 inhibitors over the next 3 to 5 years may be 
more accurate than previous estimates. Nonetheless, even if 
PCSK9 inhibitors are prescribed only to patients in SBGs 1 
and 2 who have been treated with standard LLTs but have 
not reached the LDL-C goal, some estimates suggest that 
healthcare spending on LLTs may increase by $10 billion an-
nually over the next 2 decades.15

Limitations
Our study has several limitations. First, our estimated 

clinical impacts rely on epidemiologic models and evidence 
from studies of statins of the association among LDL-C 
levels, MACEs, and CVD-related deaths, which may differ 
in patients receiving PCSK9 inhibitors. Our estimated im-
pacts assume a linear relationship among the levels of LDL-
C reduction and MACEs and CVD-related deaths, which 
may not be the case at the lower levels of resulting LDL-C 
simulated in our model. In addition, our analysis of PCSK9 
inhibitors used early clinical outcomes data for these drugs; 
relative risk reductions estimated from larger patient popu-
lations may differ from current estimates. Although exist-
ing studies suggest that PCSK9 inhibitors are associated 
with reduced MACEs and deaths, definitive evidence will 
not be available for several years. Furthermore, even de-
finitive trial evidence may differ from real-world outcomes. 
Real-world efficacy patterns will be affected by patient treat-
ment heterogeneity and physician decision making.

Second, we estimated the value of PCSK9 inhibitors 
among patients in the 2 highest SBGs who had been 
treated but were not at goal LDL-C, assuming that these 
patients would be the relevant treatment population who 
had been up-titrated to maximally tolerated doses for 
statins or other LLTs. In reality, many patients on LLT 
are not at maximally tolerated doses or are nonadherent 
with LLT even if they do not experience side effects from 
these agents.37 Optimizing LLT may reduce the size of the 
prevalent population who could potentially benefit from 
PCSK9 inhibitors, since the number of patients failing to 
achieve LDL-C goals would fall. Our estimates may there-
fore be an upper bound of the value of PCSK9 inhibitors 
in these populations because we assumed that LLT rates 
would remain at their current levels and not rise due to 
payer pressures. In addition, patients who are nonadher-
ent with LLT may not be candidates for PCSK9 inhibitors 
even if their LDL-C is >70 mg/dL. 

Third, we relied on parameter assumptions and out-
comes data to estimate the impacts of LDL-C reduction 

and PCSK9 inhibitors. The Truven Marketscan database 
had inconsistent information across variables, particularly 
with regard to risk factors and cardiovascular events, and 
lacked information on blood pressure. We therefore may 
have underestimated cardiovascular events. In addition, 
the NHANES data used for mortality estimates lacked in-
formation on heart failure and transient ischemic attacks, 
leading us to potentially underestimate overall CVD bur-
den. In our PCSK9 inhibitor analysis, we also assumed 
that the mean difference in LDL-C between those receiving 
LLT plus PCKS9 inhibitors versus LLT alone was 59%.13  
We did not conduct a separate sensitivity analysis using the 
bounds of this confidence interval. Rather, we reported a 
broad range of estimates based on assumptions of conser-
vative versus high efficacy of PCSK9 inhibitors. 

Fourth, we did not account for growing efforts to pre-
scribe high-intensity statins, which may increase the pro-
portion of high-risk patients who achieve target LDL-C 
goals, potentially reducing demand for PCSK9 inhibitors. 
Indeed, as of 2009, more than 70% of patients with indi-
cations for high-intensity statins—including patients hos-
pitalized for acute coronary syndrome—did not receive 
statin prescriptions.10,38 

Finally, while we defined an LDL-C goal of ≤70 mg/
dL, current cholesterol treatment guidelines do not rec-
ommend treating to a specific LDL-C goal because some 
have argued that the data to support this practice is not 
sufficiently robust.3 However, existing evidence indicates 
that statins reduce MACEs when the baseline LDL-C level 
is >70 mg/dL.3 Moreover, in many countries, ≤70 mg/dL 
remains an important LDL-C treatment goal for high-risk 
patients.39 Nonetheless, our definition of the PCSK9 inhibi-
tor–eligible population as all high-risk patients with LDL-C 
>70 mg/dL could have led us to overestimate the size of the 
patient population that stands to benefit from these drugs.

CONCLUSIONS
The population burden of CVD continues to grow de-

spite improvements in CVD treatment. Among those at 
high risk for CVD who do not achieve sufficient LDL-C 
reduction despite LLT, we estimated substantial economic 
value associated with reducing the burden of hyperlipid-
emia by the ACC/AHA goal of 50%. Moreover, although 
at an early stage, early clinical studies suggest that PCSK9 
inhibitors may substantially reduce MACEs and CVD-
related deaths. Although our estimates suggest that these 
drugs may generate significant value for society, PCSK9 
inhibitors’ net impact will depend on the final costs of 
these therapies and on pending results of trials evaluating 
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their clinical outcomes. The number of individuals initial-
ly prescribed PCSK9 inhibitors is likely to be significantly 
lower than that suggested by previous estimates.
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eAppendix 

Detailed methods 
 

Projecting national estimates of the number of patients in SBGs 1&2 who despite 
LLT are not at goal LDL-C 
Within each SBG, we modeled (1) the proportion of patients currently on LLT and (2) the 
proportion of these treated patients who had LDL-C below 70 mg/dL (i.e., at 
conventional goal).  To estimate these proportions we used multivariate logistic models 
that incorporated NHANES survey weights and adjusted for age groups (18-24, 25-64, 
65+), sex, and race (black and white/others). Final models were used to predict three sets 
of prevalence estimates.  First, we predicted the distribution of SBGs across age, sex, and 
race strata (set 1), for the ultimate purpose of projecting national estimates of these risk 
groups using Census population data.  Second, we predicted the proportion of patients 
treated with LLT within each SBG (set 2).  Third, we predicted the proportion of patients 
within each SBG treated with LLT who were at goal LDL-C (set 3).  Specific LDL 
values were obtained from NHANES,1 which is described in detail below and in the 
supplementary materials. 
In order to predict national estimates of SBGs, projected population counts for each year 
from 2015 to 2035 were obtained from the U.S. Census resident population across age, 
sex, and race strata. These projections were generated by the U.S. Census Bureau based 
on the U.S. population on July 1, 2011, using a cohort-component method and 
assumptions about future births, deaths, and net international migration.2 These 
population projections served as the denominator for age, sex, and race strata in our 
analysis. 
To estimate the number of adults in each SBG nationally for future years, we multiplied 
age-, sex-, and race-specific prevalence estimates obtained from NHANES (set 1) to U.S. 
population projections for the same age, sex, and race strata. This stratification by age, 
sex, and race allowed the size of SBGs to grow over time as the size of each age/sex/race 
strata group grew, although within age/sex/race strata prevalence estimates were assumed 
to stay constant from 2011-2012 through 2035. Because we assumed that within each 
age/sex/strata group the percent prevalence of each SBG would not change over time, this 
is likely a conservative estimate of overall growth in risk groups over time. 
To estimate the number of individuals treated with LLT within each SBG nationally, we 
multiplied the projected number of adults in each risk group nationally (described above) 
by the predicted proportion of individuals receiving LLT within each risk group (set 2).  
This was done by year.   
Finally, to estimate the national number of adults treated with LLT who were expected to 
reach LDL-C levels less than 70 mg/dL for each future year, we multiplied the estimated 
number of treated adults in each SBG (obtained above) by the proportion reaching LDL-
C targets from the NHANES 2011-12 survey (set 3). By using one set of prevalence 
estimates, we assumed that the proportion of treated individuals who reached goal LDL-
C remained constant from 2011-2012 through 2035.   



Estimating MACE rates 
We estimated MACE rates in each SBG using administrative insurance claims data with 
linked laboratory data from the Truven Marketscan database.3 The database is a large-
scale sample of claims for the commercially insured U.S. population, patients with 
Medicare Supplemental insurance, and patients covered by privately administered 
Medicaid.  Linked laboratory results are available for a subset of patients in the database.4  
Details on the assembly of the patient sample, including inclusion and exclusion criteria, 
are available in this manuscript’s supplementary material (Table A5.). 

We identified a sample of 73,206 patients who met our inclusion and exclusion criteria, 
and had been followed over an average of 7.0 years. We calculated incidence rates for 
each of several outcomes (unstable angina, myocardial infarction (MI), coronary arterial 
revascularization, and ischemic stroke) using a Poisson regression model with robust 
standard errors and an offset of log-transformed person-years. We calculated the 
incidence rate for each outcome for those treated with LLT and untreated, adjusting for 
age, sex, smoking status, pre-treatment LDL-C (for those who received LLT), and use of 
antihypertensive medications (binary indicator). We used the final models to predict 
adjusted incidence rates for each outcome for those treated with LLT but not at goal 
LDL-C.  

Estimating mortality rates 
Due to the limited number of CVD deaths in the 2011-2012 NHANES database, we used 
multiple waves of NHANES (2004-2012) to obtain a sufficient sample of cardiovascular 
deaths to effectively allocate across SBGs. Even with this expanded data, we were 
limited to deaths in people under 85 years of age available in NHANES. As such we 
imputed the population-wide distribution of cardiovascular deaths from the National Vital 
Statistics Mortality Report from 2012 to ensure the total deaths for the base year matched 
the total number of deaths for 2012 in the model.5 

In addition to this approach of estimating baseline mortality rates in each SBG, we 
assessed the sensitivity of our findings to literature-based sources of baseline mortality 
for each SBG, as well as insurance claims-based sources (described in supplementary 
materials). 

Estimating impact on MACE and CVD death of 50% reduction in LDL-C  
We estimated the impact on MACE and CVD death in SBGs 1&2 of reducing LDL-C by 
50%, a target that is consistent with the latest ACC/AHA guidelines.  This calculation 
relied on our baseline estimates of MACE and CVD mortality risk for patients in each 
SBG who were not at goal LDL-C despite LLT.  We used data from the CTT 
Collaboration meta-analysis of RCTs of intensive statin regimens to estimate the benefits 
of reducing LDL-C by 50%.6  In this meta-analysis, a 50% LDL-C reduction was 
associated with 36-42% reduction in risk of MACE and 27% reduction in CVD mortality 
in risk group 1, assuming a baseline LDL-C level of 134 mg/dL.  In risk group 2, with a 
baseline LDL-C level of 209 mg/dL, the corresponding mortality reduction was 42%. 



Estimating impact of PCSK9 inhibitors on MACE and CVD death in SBGs 1-2 
We estimated the impact on MACE and CVD death of using PCSK9 inhibitors in SBGs 
1-2.  Although PCSK9 inhibitors are approved for patients with ASCVD and 
heterozygous familial hyperlipidemia (FH) who do not achieve sufficient LDL-C 
reduction (e.g., LDL-C < 70mg/dL) with maximally tolerant statins,7 we modeled their 
use only among the subset of patients who fail to achieve LDL-C reduction while on 
LLT.  That is, we excluded from our analyses all patients in SBGs 1-2 who were not 
receiving LLT. Moreover, while PCSK9 inhibitors are approved in FH, we projected use, 
and the effects of use, among the larger cohort of patients with LDL-C levels greater than 
190mg/dl despite LLT, as there currently exists no ICD-9 code for heterozygous familial 
hyperlipidemia. This cohort likely includes patients both with and without FH; recent 
estimates suggest the condition is diagnosed in less than 10% of cases.8 

Estimating event rates for dyslipidemia risk groups 
We used the Truven Marketscan database to estimate major cardiovascular event rates for 
unstable angina, myocardial infarction (MI), coronary or arterial revascularizations, and 
ischemic stroke.3 Truven MarketScan databases are a large-scale convenience sample of 
claims for the commercially insured, patients with Medicare Supplemental insurance, and 
patients covered by Medicaid. Linked laboratory results are available for a subset of 
patients in the database.4   
Pre-Baseline “Clean Period”: We established a pre-baseline period defined as the time 
between January 1, 2005, and December 31, 2006, as the “clean period” for enrollment of 
our study population, implemented inclusion and exclusion criteria, screened for 
prevalent conditions to be excluded at baseline, and evaluated patients regarding their 
treatment and achievement status.  
Inclusion Criteria: Patients eligible for the study were required to have 24 months of 
continuous enrollment during the “clean period” and at least one observed LDL-C value. 
Patients had to meet American College of Cardiology and the American Heart 
Association (ACC/AHA) risk-group criteria to be eligible for study enrollment. 

Exclusion Criteria: All patients with evidence of pregnancy during this time were 
excluded as they can skew the untreated population because of pregnancy-related 
medication restrictions. All without at least one day of follow up after the “clean period” 
were excluded. 

Defining Risk Groups in Claims Data: Table 2 provides a summary of how the 
ACC/AHA risk-group definitions were implemented in the Truven Marketscan data. Any 
patient with evidence of atherosclerotic cardiovascular disease (ASCVD) during the 
“clean period” was categorized into Group 1. ASCVD was defined as evidence of having 
≥1 inpatient claim or ≥2 outpatient claims between January 1, 2005, and December 31, 
2006, for any of the following conditions: unstable angina, stable angina, MI, coronary or 
arterial revascularizations, ischemic stroke, transient ischemic stroke (TIA), peripheral 
arterial disease, ischemic heart disease, abdominal aortic aneurysm, congestive heart 
failure, and carotid artery disease. Patients without any ASCVD during the “clean period” 
but with a pre-treated LDL-C value ≥190 were categorized into Group 2. For those 
treated during the “clean period,” we calculated pre-treatment values using a published 
algorithm that incorporates observed LDL-C levels, type of medication the patient was 



taking, and the specific dose of that medication 9. For untreated individuals during the 
“clean period,” we used their observed LDL-C values to define their risk-group 
eligibility.  
Treatment Groups: We defined treatment groups as those with at least one prescription 
for LLTs during the “clean period.” Treatment group was defined as a dichotomous 
variable (yes/no).  
 

 

Table 1. Implementation of ACC/AHA Risk Group Definitions in NHANES 

Statin-
Benefit Risk 

Group 
2013 ACC/AHA Definition Definition in NHANES 

Group 1 With clinical ASCVD 

Has a doctor or other health 
profession ever told you had: 

• Coronary heart disease 
• Angina pectoris 
• Heart attack (also called 

myocardial infarction) 
• Stroke 

Coronary or arterial 
revascularizations, TIA, and 
peripheral arterial disease were 
not assessed in NHANES. 

Group 2 
No ASCVD No positive answers to clinical 

ASCVD questions 
LDL-C≥190 mg/dL Lab measurements 

 



Table 2. Implementation of ACC/AHA Definitions in Truven Marketscan Database 

Statin-
Benefit 

Risk 
Group 

2013 ACC/AHA Definition Definition in Truven MarketScan 
Database (ICD-9 code) 

Group 1 

With clinical ASCVD    
Unstable angina/acute 
coronary syndrome 411.1X, 411.8X 

Stable angina 413.XX 
Myocardial infarction 
(MI) 410.XX 

Coronary artery 
bypass graft (CABG) 

ICD-9 Procedure Codes: 36.10, 36.11, 
36.12, 36.13, 36.14, 36.15, 36.16, 36.17, 
36.19 
CPT Codes: 33510, 33511, 33512, 33513, 
33514, 33516, 33517, 33518, 33519, 33521, 
33522, 33523, 33530, 33533, 33534, 33535, 
33536 
HCPCS: S2205, S2206, S2207, S2208, 
S2209 

Percutaneous coronary 
intervention (PCI) 

ICD-9 Procedure Codes: 00.66, 36.06, 
36.07, 17.55, 00.45, 00.46, 00.47, 00.48 
CPT Codes: 92973, 92980, 92981, 92982, 
92984, 92995, 92996, 92920, 92921, 92924, 
92925, 92928, 92929, 92933, 92934, 92937, 
92938, 92941, 92943, 92944 
HCPCS: G0290, G0291, C9600, C9601, 
C9602, C9603, C9604, C9605, C9606, 
C9607, C9608 

Ischemic stroke 433.X1, 434.X1 
Transient ischemic 
attack (TIA) 435.0X, 435.1X, 435.8X, 435.9X 

Peripheral arterial 
disease 

440.0X, 440.1X, 440.2X, 440.3X, 440.4X, 
440.8X, 440.9X, 443.81, 443.9X, 444.XX, 
445.XX 

Ischemic heart disease 414.XX 
Abdominal aortic 
aneurysm 441.3X, 441.4X 

Congestive heart 
failure (CHF) 428.XX 

Carotid artery disease 433,10, 433.11 

Group 2 No ASCVD condition No ASCVD in clean period 
LDL ≥ 190    

 



 

Cross validation of estimates of SBG-specific CVD mortality rates 
We estimated deaths from CVD across multiple NHANES surveys death files (2004-2012) and 
then used survey specific weightings to translate that to a hypothetical distribution of CVD 
deaths by SBG from ages 35-84 across these years, and the total across the population as a 
whole. We then used total CVD deaths from National Vital Statistics Report 2012, to estimate 
how that distribution translates to total CVD deaths across SBGs in 2012.  We then assumed that 
the deaths in those aged 85 and above was distributed across SBGs at the same rate.  
Using the estimation of total population size from NHANES from the earlier part of the study, 
we then translated these into SBG specific death rates as in the table below. 
 

Table 3.  CVD mortality rate estimates with NHANES surveys and the National Vital 
Statistics Report 

 

NHANES surveys pooled 
(2004-2012) 

2012 
NVSR5 

2012 
NHANES [20125] 

35-84 years 
 

All ages 
 

CVD 
mortality 

heart disease deaths 
   

rate 

sample 
Sample 
weighted share 

CVD 
deaths population 

(per 
100,000) 

All 
ASCVD 33  124,349   0.431   334,459   15,498,274   2,158  

All LDL> 
190 41  55,597   0.193   149,538   9,445,500   1,583  

All pop 94  288,803  
 

 776,788   166,514,805   466  

 

 
 



 

To cross validate these estimates we used both the literature on estimates of the standardized 
mortality ratios between SBGs and the general population, for CVD death and we estimated the 
same ratios from the limited mortality data we have from the Truven Marketscan data set. Both 
these and the NHANES estimates are shown in the table below. All three sources were in the 
same general range which we took to be a validation of sorts. 
 

Table 4.  Cross-validation of NHANES-based mortality rates 

Method ASCVD (1) FH (2) 

NHANES MR 2158 1583 

Truven 
Marketscan SMR 2,717 N/A* 

Lit-based SMR 245010  1,51211 

Average 2442 1548 

 

 



Table 5.  Major	  Adverse	  Cardiovascular	  Event	  (MACE) Rates from Longitudinal Claims Data (Truven) 

A. Major Adverse Cardiovascular Event (MACE) rates per 100,000 person years assuming goal of LDL-C of <70 mg/DL 
Baseline event Rates - 
LDL-C 70 Statin Benefit  Group 1: ASCVD Statin Benefit  Group 2: Familial Hyperlipidemia 

  Untreated1 

Treated and 
uncontrolled 
(>=70)2 

50% LDL-C 
Reduction 

59% LDL-C 
Reduction Untreated1 

Treated and 
uncontrolled 
(>=70)2 

50% LDL-C 
Reduction 

59% LDL-C 
Reduction 

Myocardial Infarction 
                       
2,872  

                             
2,326  

                             
1,483  

                            
1,331  

                       
1,464  

                            
1,185  

                               
756  

                                
678  

Ischemic Stroke 
                       
2,632  

                             
2,069  

                             
1,319  

                            
1,184  

                       
1,479  

                            
1,163  

                               
741  

                                
665  

Unstable Angina 
                       
4,937  

                             
4,157  

                             
2,546  

                            
2,256  

                       
2,244  

                            
1,890  

                            
1,157  

                             
1,026  

Revascularization3 
                       
3,772  

                             
3,250  

                             
1,869  

                            
1,620  

                       
1,819  

                            
1,553  

                               
893  

                                
774  

CVD Mortality 
                       
2,412  

                             
2,003  

                             
1,466  

                            
1,369  

                       
1,629  

                            
1,346  

                               
784  

                                
739  

B. Major Adverse Cardiovascular Event (MACE) rates per 100,000 person years assuming goal of LDL-C of <100 mg/DL 
Baseline event Rates - 
LDL-C 100 Statin Benefit  Group 1: ASCVD Statin Benefit  Group 2: Familial Hyperlipidemia 

  Untreated1 

Treated and 
uncontrolled 
(>=100)2 

50% LDL-C 
Reduction 

59% LDL-C 
Reduction Untreated1 

Treated and 
uncontrolled 
(>=100)2 

50% LDL-C 
Reduction 

59% LDL-C 
Reduction 

Myocardial Infarction 
                       
2,969  

                             
2,670  

                             
1,702  

                            
1,528  

                       
1,503  

                            
1,352  

                               
862  

                                
774  

Ischemic Stroke 
                       
2,697  

                             
2,247  

                             
1,432  

                            
1,286  

                       
1,511  

                            
1,258  

                               
802  

                                
720  

Unstable Angina 
                       
4,967  

                             
4,601  

                             
2,818  

                            
2,497  

                       
2,250  

                            
2,084  

                            
1,276  

                             
1,131  

Revascularization3 
                       
3,783  

                             
3,545  

                             
2,039  

                            
1,767  

                       
1,817  

                            
1,680  

                               
966  

                                
837  

CVD Mortality 
                       
2,442  

                             
2,212  

                             
1,619  

                            
1,513  

                       
1,609  

                            
1,448  

                               
843  

                                
795  

          1. Are not currently on lipid control medication 
   2. Currently on lipid control medication but have not reached goal LDL-C level (<70 or < 100 mg/DL) 

 3. Revascularization includes CABG and PCI 
   



Table 6. Value per person-year treated with PCSK9 inhibitors in SBGs 1-2, 2015-2035 [Assuming 12.7 life years lost to CVD deaths 
estimated from Murray et al 2013 12] 
 

A. Treatment of patients in SBGs 1-2 with PCSK9 inhibitors, assuming goal LDL-C < 70mg/dl 

 Conservative PCSK9i Efficacy Scenario High PCSK9i Efficacy Scenario 

 2015 2020 2025 2030 2035 2015 2020 2025 2030 2035 

Number of averted events (thousands) 

MACE 670 4,200 8,000 12,300 16,800 760 4,800 9,200 14,000 19,100 

CVD deaths 75 470 900 1,400 1,900 110 710 1,400 2,100 2,800 

Value from averted events ($ billions) 

MACE $19 $110 $200 $280 $350 $21 $120 $215 $300 $380 

CVD deaths $140 $830 $1,500 $2,000 $2,600 $215 $1,300 $2,200 $3,200 $4,000 

Value per person-year treated ($) 

Cost-offsets $1,200 $1,300 

Life years $8,900 $13,500 

Total social 
value $10,000 $14,800 



 
B. Treatment of patients in SBGs 1-2 with PCSK9 inhibitors, assuming goal LDL-C < 100mg/dl 

Number of averted events (thousands) 

MACE 360 2,200 4,300 6,500 8,800 400 2,500 4,900 7,400 10,000 

CVD deaths 42 260 500 760 1,000 61 380 740 1,100 1,500 

Value from averted events ($ billions) 

MACE $10 $58 $100 $150 $180 $11 $64 $110 $160 $200 

CVD deaths $80 $470 $830 $1,200 $1,500 $120 $680 $1,200 $1,700 $2,100 

Value per person-year treated ($) 

Cost-offsets $1,200 $1,300 

Life years $9,700 $14,200 

Total social 
value $11,000 $15,500 

 
Notes: In the conservative-efficacy PCSK9 inhibitor scenario, PCSK9 inhibitors were assumed to reduce LDL-C by 59%; associated 
reductions in MACE and CVD deaths were then estimated from established associations between LDL-C levels and CVD event rates.  
In the high-efficacy PCSK9 inhibitor scenario, PCSK9 inhibitors were assumed to result in a 50% reduction in MACE. The value of 
health benefits included cost savings from averted MACE.  Both conservative- and high-efficacy PCSK9 inhibitor scenarios were 
modeled under two “at-goal” thresholds: an LDL-C goal of <100 mg/dL and an LDL-C goal of <70 mg/dL. 



Figure 1. Cumulative averted CVD deaths associated with a hypothetical 50% LDL-C reduction by LDL-C in SBGs 1 and 2, 2015-
2035 
 

 
 
Notes: Two LDL-C “at-goal” thresholds were modeled: 1) <70 mg/dL; 2) <100 mg/dL.  The efficacy scenarios modeled assumes a 
hypothetical goal of reducing LDL-C levels by 50% in the entire treated, not-at-goal population. 
 

 



 

Figure 2. Cumulative averted major adverse cardiac events associated with PCSK9 inhibitor use in SBGs 1 and 2, 2015-2035 
 

 

 
 
Notes: In the conservative-efficacy PCSK9 inhibitor scenario, PCSK9 inhibitors were assumed to reduce LDL-C by 59%; associated 
reductions in MACE and CVD deaths were then estimated from established associations between LDL-C levels and CVD event rates.  
In the high-efficacy PCSK9 inhibitor scenario, PCSK9 inhibitors were assumed to results in a 50% reduction in MACE. Both 
conservative- and high-efficacy PCSK9 inhibitor scenarios were modeled under two “at-goal” thresholds: an LDL-C goal of <100 
mg/dL (solid bars) and an LDL-C goal of <70 mg/dL (hatched bars). 



 

Figure 3. Cumulative averted CVD deaths associated with PCSK9 inhibitor use in SBGs 1 and 2, 2015-2035 
 

 
 
Notes: In the conservative-efficacy PCSK9 inhibitor scenario, PCSK9 inhibitors were assumed to reduce LDL-C by 59%; associated 
reductions in MACE and CVD deaths were then estimated from established associations between LDL-C levels and CVD event rates.  
In the high-efficacy PCSK9 inhibitor scenario, PCSK9 inhibitors were assumed to results in a 50% reduction in MACE. Both 
conservative- and high-efficacy PCSK9 inhibitor scenarios were modeled under two “at-goal” thresholds: an LDL-C goal of <100 
mg/dL (solid bars) and an LDL-C goal of <70 mg/dL (hatched bars). 
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