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Statin trials, cardiovascular events and coronary artery
calcification: Implications for a trial-based approach to statin
therapy in MESA (Multi-Ethnic Study of Atherosclerosis)
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Abstract

Objectives—This study assessed whether coronary artery calcium (CAC) can be used to
optimize statin allocation among individuals for whom trial-based evidence supports efficacy of
statin therapy.

Background—~Recently, it was proposed to allocate statins for primary prevention of
atherosclerotic cardiovascular disease (ASCVD) based on proven efficacy from randomized
controlled trials (RCT) of statin therapy — a so-called “trial-based” approach.

Methods—The study used MESA (Multi-ethnic study of Atherosclerosis) with 5600 men and
women aged 45-84 years, all free of clinical ASCVD, lipid-lowering therapy or missing
information on risk factors at baseline examination.

Results—During 10 years of follow-up, 354 ASCVD and 219 hard coronary heart disease
(CHD) events occurred. Based on enrollment criteria for 7 RCTs of statin therapy in primary
prevention, 73% of MESA participants (91% of those aged >55 years) were eligible for statins
according to a trial-based approach. Among these individuals, CAC=0 was common (44%) and
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associated with low rates of ASCVD and CHD (3.9 and 1.7 per 1000 person-years). There was a
graded increase in event rates with increasing CAC score, and in individuals with CAC>100 (27%
of participants) the rates of ASCVD and CHD were 18.9 and 12.7. Consequently, the estimated
number needed to treat (NNT) in 10 years to prevent 1 event varied greatly according to CAC
score. For ASCVD events, the NNT was 87 for CAC=0 and 19 for CAC>100. For CHD events,
the NNT was 197 for CAC=0 and 28 for CAC>100.

Conclusions—The vast majority of MESA participants qualified for trial-based primary
prevention with statins. Among these individuals for whom trial-based evidence supports efficacy
of statin therapy, CAC=0 and CAC>100 were common and associated with low and high
cardiovascular risk, respectively. This information may guide shared decision-making aimed at
targeting evidence-based statins to those who are likely to benefit the most.

Keywords

Primary prevention; cardiovascular disease; guideline; statin; lipoproteins

Introduction

Low-density lipoprotein cholesterol (LDL-C) lowering with HMG-CoA reductase inhibitors,
also known as statins, constitutes the cornerstone of pharmacological prevention of
atherosclerotic cardiovascular disease (ASCVD). While it is widely accepted that statins
should be offered to patients with clinical ASCVD (secondary prevention), controversies
exist in whom to treat for primary prevention. Leading international guidelines on ASCVD
prevention agree on the principle of allocating statin therapy based on absolute 10-year risk
estimates of future ASCVD(1-3). This long-held principle, however, was recently
questioned by leading cardiovascular investigators who proposed a paradigm shift in
ASCVD prevention in which statin eligibility is based on randomized controlled trials
(RCT) of statin therapy(4-7). In this alternative proposal, allocation of statins is based
strictly on proven trial evidence (“trial-based approach”), that is, on the principle of “what
works” and “in whom”. The rationale behind such a trial-based approach is clear: no RCTs
of statin therapy have ever enrolled participants based on 10-year ASCVD risk assessment —
the approach recommended for statin allocation by current guidelines - and abundant data
from large scale RCTs have now proven the efficacy and safety of statin therapy in a wide
range of different patient populations. Unfortunately, as recently highlighted(8), most
individuals eligible for statin therapy with a trial-based approach are at low absolute risk of
ASCVD in whom the net benefit of treatment may be questioned.

Nevertheless, accepting the rationale behind a trial-based approach to statin therapy, we
sought to investigate if assessment of subclinical atherosclerosis — the root cause of ASCVD
- could be used to improve trial-based statin allocation. Specifically, we hypothesized that
assessment of coronary artery calcium (CAC) among individuals for whom trial-based
evidence supports efficacy of statin therapy, could be used to identify subgroups with high
and low ASCVD event rates, and thereby individuals expected to benefit the most, and least,
from trial-based evidence supporting primary prevention with statin therapy.
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1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mortensen et al.

Methods

Page 3

Study participants

Multi-ethnic study of atherosclerosis (MESA) is a National Institutes of Health/National
Heart, Lung and Blood Institute-funded study of the characteristics of subclinical
atherosclerosis and designed to identify risk factors involved in progression of
atherosclerosis to clinical ASCVD. A total of 6814 men and women aged 45 to 84, free of
clinical ASCVD at baseline examination, were recruited between July 2000 and September
2002. Enrollment was at 6 sites in the United States (Baltimore (Maryland), Chicago
(Illinois), Forsyth County (North Carolina), Los Angeles (California), New York (New
York) and St. Paul (Minnesota)). Details on the design and organization have been published
previously(9).

Risk factor assessment

The baseline examination in MESA included an interview/questionnaire, physical
examination and blood sampling for biochemical measurements. In the interview, MESA
staff collected information on traditional as well as non-traditional risk factors. Systolic and
diastolic blood pressure was measured at rest using Dinamap Pro 1000 automated
oscillometric spyghmomanometer (Critikan), using the mean of the last 2 measurements for
analysis. Blood samples were drawn after 12 hours of fast and used for measurement of total
cholesterol, LDL cholesterol and triglycerides at the collaborative Studies Clinical
Laboratory at Fairview-University Medical Center (Minneapolis, Minnesota). Smoking was
defined as current smoking by self-report. Diabetes was defined as self-reported diabetes, a
fasting glucose =7.0 mmol/L or use of anti-diabetic drugs.

CAC score measurements

All MESA participants underwent noncontrast cardiac-gated computed tomography (CT) at
baseline examination to determine the Agatston coronary artery calcium (CAC) score.
Participants were scanned twice, with mean CAC score used for analysis. The estimated
average radiation dose was 0.89 mSv.

Trial-based recommendations for statin therapy

A trial-based approach to statin therapy for primary prevention based on currently available
evidence is guided by enrollment criteria in the following 7 large RCTs (named in
chronological order by publication year): WOSCOPS (West of Scotland Coronary
Prevention Study)(10), AFCAPS/TexCAPS (Air Force/Texas Coronary Atherosclerosis
Prevention Study)(11), ASCOT-LLA (Anglo-Scandinavian Cardiac Outcomes Trial - Lipid
Lowering Arm)(12), CARDS (Collaborative Atorvastatin Diabetes Study)(13), MEGA
(Management of Elevated Cholesterol in the Primary Prevention Group of Adult Japanese)
(14), JUPITER (Justification for the Use of Statins in prevention: An Intervention Trial
Evaluating Rosuvastatin)(15) and HOPE-3 (Heart Outcomes Prevention Evaluation-3)(16).
Characteristics of these 7 RCTs to guide trial-based allocation of statins in primary
prevention of ASCVD are shown in Figure 1.
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Cardiovascular disease endpoints

Ascertainment of events has been described previously, and is available at the MESA
website(17). Briefly, at intervals of 9 to 12 months, trained MESA personal contacted
participants or family members to inquire about ASCVD diagnosis, including hospital
admissions, outpatient diagnoses and deaths. Follow-up was completed in 92% of living
participants. Medical records were obtained for approximately 98% of hospital admissions
and 95% of outpatient diagnoses. A MESA study committee, including cardiologists,
neurologists and epidemiologists, adjudicated every event.

For this study, we defined CHD events as myocardial infarction, resuscitated cardiac arrest
and CHD death. ASCVD was defined as CHD plus fatal and nonfatal strokes. Myocardial
infarction was diagnosed based on the combination of symptoms, electrocardiographic
findings and levels of cardiac biomarkers. Hospital records as well as family interviews were
used to determine if a death was related to CHD. Stroke was diagnosed based on a
documented focal neurological deficit lasting 24 hours or until death, or if <24 hours, with
imaging evidence of relevant brain lesions. In this study, participants were followed for 10
years (i.e. data truncated at 10 years).

Statistical analysis

Results

Baseline characteristics are presented as proportions for categorical variables and as medians
(interquartile range) for continuous variables.

We calculated the number and percentage of participants eligible for statin therapy under the
described trial-based approach. Among these trial-based eligible individuals, for whom RCT
evidence supports efficacy of statin therapy, we assessed the distribution of CAC using three
well-defined CAC groups: 0, 1-100 and >100(18-21).

To determine if CAC could be used to risk stratify trial-based eligible individuals, we
calculated the 10-year ASCVD and CHD event rates across the three CAC groups as well as
used Cox regression modeling (analyzing time to event) to obtain multivariable-adjusted
hazard ratios (HR). Analyses were adjusted for race and MESA site. Further, we used
Kaplan-Meier estimates to describe the occurrence of ASCVD and CHD events over time
stratified by the CAC groups. Finally, we calculated a 10-year number needed to treat
(NNTg) to prevent 1 ASCVD or CHD event by assuming a 30% relative risk reduction with
statin therapy in primary prevention(22, 23). The NNT1o was calculated for each CAC group
as the reciprocal of the absolute risk difference in 10-year event rates. In a sensitivity
analysis, we also estimated 5-year NNT (NNTs) using 5-year Kaplan-Meier estimates(24) to
better comply with follow-up length in the RCTs. Further, in a second sensitivity analysis we
recalculated NNTqq after assuming a more optimistic benefit of long-term statin therapy for
primary prevention (40% relative risk reduction). Analyses were performed using Stata
version 13.1 SE.

A total of 6814 men and women were included in MESA. After exclusion of individuals on
lipid-lowering medication (n=1100) or with missing information (n=114), 5600 individuals

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2019 February 01.
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were available for this study. Baseline characteristic of the study population are shown in
Table 1. Median age was 61 years, and 53% were women.

Statin eligibility based on randomized statin trials

Based on enrollment criteria used in 7 high quality RCTs of statin therapy (“trial-based
approach™), 4085 individuals (73%) were eligible for primary prevention with statins (Figure
2). More men than women met enrollment criteria (82 vs 65%). Notably, among those >55
years of age, 91% qualified for trial-based statin therapy (Supplementary Figure 1). Baseline
characteristics of participants stratified by statin eligibility are presented in Table 2.
Individuals eligible for statins were older and had a higher burden of cardiovascular risk
factors, including higher blood pressure and more atherogenic lipid profile compared to
individuals who did not fulfill enrollment criteria in any RCT of statin therapy. Assessing
statin eligibility by each trial individually, 55% of MESA participants qualified for statin
therapy based on HOPE-3 trial alone. For comparison, statin eligibility varied from 1%
(WOSCOPS) to 18% (JUPITER) in the other 6 trials (Supplementary Figure 2 and
Supplementary Table 1). More than half of statin eligible individuals met enrollment criteria
in 2 or more of the 7 RCTs.

CAC distribution among statin eligible individuals

Among the 4085 individuals meeting enrollment criteria in RCTs of statin therapy, nearly
half had no detectable CAC (CAC=0) and more than one-fourth had CAC>100 (Figure 3).
The burden of CAC differed in a sex-specific manner. CAC=0 was more common among
women than men, the opposite was the case for CAC>100. Overall, the number needed to
screen (NNS) to identify one person with CAC=0 was 2.3, and the NNS to find one with
CAC>100 was 3.7 (Table 3). The NNS to identify one person with either CAC=0 or
CAC>100 was less than 2. The distribution of CAC among individuals meeting enrollment
criteria in each of the 7 statin trials varied considerably. Using MEGA criteria would include
the most individuals (59%) with no CAC, while using WOSCOPS criteria would include the
fewest (38%) with no CAC (Supplementary Figure 3).

Clinical events in statin eligible individuals

Among those who qualified for trial-based statin therapy, we observed 332 ASCVD events
during 10-year follow-up, out of which 208 were CHD events (Table 4). Kaplan Meier
cumulative-event curves for ASCVD and CHD by CAC score (0, 1-100 and >100) are
shown in Figure 4. There was a strong relationship between the burden of CAC and both
ASCVD and CHD events (Table 4 and Supplementary Table 2). Among individuals with no
CAC, the event rates were low (3.9 for ASCVD and 1.7 for CHD per 1000 person-years)
whereas the event rates were considerably higher in individuals with CAC>100 (18.9 for
ASCVD and 12.7 for CHD per 1000 person-years). Compared with a CAC score of 0, CAC
scores above 100 were associated with an adjusted hazard ratio of 5.2 (95% CI: 3.9-6.4) for
ASCVD and 8.0 (95% ClI: 5.3-12.1) for CHD. Interestingly, event rates were similar in men
and women separately when stratified by CAC score (Table 4).

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2019 February 01.
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NNT stratified by CAC group

Assuming a 30% relative risk reduction with statin therapy, the NNT for 10 years (NNTg)
to prevent one ASCVD event among individuals meeting enrollment criteria in RCTs of
statin therapy was 87 for those with CAC=0 compared to 19 for those with CAC>100
(Figure 5). For CHD events the NNTqq to prevent 1 event was 197 for those without CAC
compared to 28 for those with CAC>100. For ASCVD events there were no sex difference,
but women with CAC=0 had a higher NNT to prevent 1 CHD event than men. As most statin
trials have mean follow-up time of 5 years or less, we also calculated NNT for 5 years
(NNT5) (Supplementary Figure 4). NNTg ranged from 194 (CAC=0) to 40 (CAC>100) for
ASCVD and from 725 (CAC=0) to 54 (CAC>100) for CHD events. Notably, among women
with CAC=0 (54% of all women), the estimated NNT5 to prevent 1 CHD event was >1000.
In a secondary sensitivity analysis, we recalculated the NNT g assuming 40% relative risk
reduction by long-term statin therapy. In this analysis, the NNT 1o was as low as 14 for
ASCVD events and 21 for CHD events in those with CAC>100 (Supplementary Figure 5).

Discussion

Among MESA participants, as many as 73% met enrollment criteria in one or more of 7
high quality RCTs of statin therapy for primary prevention and would therefore be eligible
for trial-based statin therapy. In these trial-based eligible individuals, the burden of CAC
differed substantially with nearly half having CAC=0 and, thus, very low event rates. In
those with CAC=0, the NNT to prevent 1 event (ASCVD or CHD) was unfavorably high,
with a NNTq of 87 for ASCVD and 197 for CHD. In contrast, in the large subpopulation
with CAC>100, event rates were much higher and associated with considerably more
favorable NNTqq (19 for ASCVD and 28 for CHD). Hence, for health care providers who
prefer a trial-based approach to primary prevention with statins, knowing the CAC score
may help targeting of treatment to those at highest risk for ASCVD and, thus, to those who
are likely to benefit the most from statin therapy.

Trial-based statin therapy for primary prevention — reasonable to treat all?

In 1995 the first larger RCT of statin use in primary prevention was published (WOSCOPS)
in which the efficacy of statin therapy was documented in a selected subgroup of high-risk
men with hypercholesterolemia(10). Only 1% of MESA participants met enrollment criteria
for WOSCOPS. Since then, primary prevention with statins has proven effective in other
carefully selected individuals with specific risk-factor profiles, progressively expanding the
indication for primary prevention with statins. Based on enrollment criteria used in the first 6
(10-15) of the 7 RCTs, 52% of MESA participants were eligible for primary prevention
with statin therapy. Similar results were recently reported from 2 European population-based
cohort studies, the Copenhagen General Population Study (56%)(8) and the Rotterdam
Study (53%)(25). In 2016, RCT evidence for primary prevention with statins became
stronger and more inclusive with publication of the HOPE-3 trial(16). This pragmatic trial
had enrolled “intermediate-risk” persons without known ASCVD in whom clear trial-based
evidence for efficacy of statins was still lacking. The HOPE-3 trial provided important
missing evidence, and 55% of MESA participants were statin eligible based solely on
enrollment criteria for this trial. Considering not only HOPE-3 but the totality of evidence

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2019 February 01.
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from all the 7 randomized statin trials, 73% of MESA participants aged 40-84 qualified for
trial-based primary prevention with statins, increasing to 91% when considering only those
>55 years of age. This proportion would most likely be even higher in a real-world
population(26).

Hence, after publication of the statin arm of HOPE-3, near-complete RCT evidence has now
been provided for a universal, pragmatic approach to primary prevention of ASCVD based
on a fixed low-to-moderate statin dose from age 55 — a provocative concept introduced by
Wald and Law in 2003(27). However, a critical question is whether such a pragmatic
approach is reasonable in countries where a simple test is available that could distinguish
between those who need or don’t need to take a statin pill every day for the rest of their
lives.

Precision medicine: CAC to guide trial-based statin allocation

Over the short term, people without atherosclerosis are at low risk for ASCVD and the
higher the burden of atherosclerosis, the higher the risk for ASCVD. Although CAC is not a
marker of the earliest coronary atherosclerotic lesions, those with CAC=0 are at very low
risk for ASCVD and mortality for up to 15 years(18, 21, 28-33). At the other end of the risk
spectrum, those with CAC >100 have a risk for a first ASCVD event that approach that seen
for a recurrent event in patients with established ASCVD (secondary prevention)(19). Thus,
in primary prevention, it makes sense to identify those with CAC=0 to avoid overtreatment
and those with CAC>100 to avoid undertreatment and ensure long-term adherence to a cost-
effective treatment(34). In the present study we confirmed that CAC=0 at baseline
examination was associated with very low CHD and ASCVD event rates for at least 10
years, known as the power of zero(35). Of course, to prevent events there need to be events
to prevent(19). Nearly half of MESA participants who were eligible for trial-based statin
therapy had CAC=0. In this low-risk population (CAC=0), the NNT5 to prevent 1 CHD
event was high (>500 in men and >1000 in women, assuming 30% event reduction with
statin therapy). Screening just 3 persons who were eligible for trial-based statin therapy
would identify one who did not need this treatment. At the other end of the risk spectrum,
more than one quarter of MESA participants had CAC>100 and a high 10-year event rate.
Most events occurred in this high-risk subpopulation. Overall, just 2 persons need to be
screened to find just 1 with either CAC=0 (don’t treat) or CAC >100(treat and ensure long-
term adherence).

The size of study population and length of follow-up allowed us to assess the benefit of CAC
assessment in men and women separately. The NNS to find one person with CAC=0 or
CAC>100 was similar in men and women (lower than 2), but more women than men had
CAC=0 while the opposite was the case for CAC>100. Notably, the 10-year cumulative
ASCVD risk was >15% in both men and women with CAC>100, that is, far above the
current 7.5% 10-year ASCVD risk threshold for statin therapy identified by the American
College of Cardiology/American Heart Association (ACC/AHA) guidelines. Thus, as the
ACC/AHA guidelines currently recommend that statin therapy might be considered in
selected individuals with CAC =300 (class I1b recommendation), our results suggest that this
cutpoint may reasonable be lowered to 100 in future guidelines. Given that the price for

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2019 February 01.
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CAC testing is now low (~100%), the additional information on ASCVD risk that CAC
provides (especially when treatment decision is uncertain) may be worth the expense and, in
some circumstances, even be cost-effective(36). In patients with detectable CAC, knowing
this may increase adherence to preventive medication (37), which may further improve
ASCVD outcome(38). These considerations are obvious topics for evidence-based and
meaningful patient-physician discussions on initiation of statin therapy for primary
prevention(39).

Our study has potential limitations. First, our ability to consider all exclusion criteria used in
the randomized statin trials was limited. However, potential exclusion criteria were not
mentioned in the trial-based proposal, and are often ignored in routine clinical practices(40).
Second, although we excluded individuals taking lipid-lowering medication at baseline
examination, MESA participants were informed about their CAC scores, which may have
led to selective uptake of preventive measures (including statin) among individuals with high
CAC scores that could influence eventrates. However, this would be expected to weaken the
association of CAC with ASCVD and CHD events and, thus, can not explain our results.
Third, we assumed a 30% relative risk reduction with statin therapy based on Cochrane
analyses(22), although this may vary according to both treatment time and dose/type of
statin. Fourth, most statin trials have follow-up of 5 years or less. However, using 5 years of
follow-up instead of 10 years did not affect the main results or conclusion.

Strengths of our study include the high-quality assessment of risk factors at baseline
(enabling assessment of enrollment criteria in the 7 RCTs), adjudicated events over 10years
of follow-up and the size of the study population that allowed sex-specific assessment of the
trial-based approach to statin therapy in a modern, multiethnic population.

Conclusions

After the HOPE-3 trial, the great majority of middle-aged and elderly MESA participants
free of ASCVD would meet enrollment criteria used in at least one randomized statin trial.
Evidence from RTCs now supports primary prevention with statins in nearly all men and
women >55 years of age. However, nearly half of those considered statin-eligible based on
RCTs had CAC=0 and a very low event rate, and one quarter had CAC>100 and a high event
rate. For health care providers and patients who are reluctant to treat all with statins from
age 55, this information may help in shared decision making aimed at targeting prevention to
those at highest risk.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Perspectives
Competency in medical knowledge

Among individuals with trial evidence supporting statin efficacy, quantification of
subclinical atherosclerosis using the Agatston CAC score can be used to identify
individuals with questionable (if CAC=0) and substantial (if CAC>100) benefit of statin
therapy.

Translational outlook

Future research is needed to evaluate how best to incorporate CAC-guided allocation of
statin therapy in routine clinical practice.
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Entry criteria of statin trials

WOSCOP
* Men 45-64 years
TC >252 + LDL-C >155

AFCAPS/TexCAPS

* Men 45-73 and women 55-73 years
TC 180-264 + LDL-C 130-190
+ HDL-C <45 (men)/<47 (women)

ASCOT-LLA

* Men and women 40-79 years
Untreated SBP >160 or DBP >100 mmHg
or treated SBP >140 or DBP >90 mmHg
+ TC <251 + >3 risk factors besides HTN

CARDS
* Men and women 40-75 years
Diabetes + LDL-C <159 + TG <600
+ HTN and/or albuminuria and/or smoking

MEGA
* Men and women 40-70 years
TC 220-270

JUPITER
* Men >50 and women >60 years
LDL-C <130 + hsCRP >2.0 mg/L

HOPE-3

* Men >55 and women >65 (or >60%*) years

+>1 additional risk factor**: High waist/hip ratio,
smoking, low HDL-C, dysglycemia, renal
dysfunction and/or family history

Figure 1. Enrollment criteria for primary prevention with statins under the trial-based approach
The figure summarizes the criteria for initiation of statin therapy in people free of ASCVD

as defined by a trial-based approach to statin therapy.

ASCVD=atherosclerotic cardiovascular disease;WOSCOPS=West of Scotland Coronary
Prevention Study; AFCAPS/TexCAPS=AIr Force/Texas Coronary Atherosclerosis
Prevention Study;ASCOT-LLA=Anglo-Scandinavian Cardiac Outcomes Trial-Lipid
Lowering Arm;CARDS=Collaborative Atorvastatin Diabetes Study;MEGA=Management of
Elevated Cholesterol in the Primary Prevention Group of Adult Japanese;

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2019 February 01.
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JUPITER=Justification for the Use of Statins in Prevention: an Intervention Trial Evaluating
Rosuvastatin; HOPE-3=Heart Outcomes Prevention Evaluation-3.

TC=total cholesterol; LDL-C=low-density lipoprotein cholesterol; HDL-C=high-density
lipoprotein cholesterol; SBP=systolic blood pressure; DBP=diastolic blood pressure;
HTN=hypertension; hsCRP=high-sensitivity C-reactive protein; Cholesterol concentrations
are shown in mg/dL(to convert to mmol/L, divide by 38.6).

*Women 60-65 years of age were eligible for statins with HOPE-3 trial if they had at least
two additional risk factors.

**High waist/hip ratio, =0.90 in men and >0.85 in women; Low HDL-cholesterol, < 1.0
mmol/L in men and <1.3 mmol/L in women; Dysglycemia, impaired fasting glucose,
impaired glucose tolerance or uncomplicated diabetes treated with diet only; Renal
dysfunction, microalbuminuria, e§GFR<60 ml/min/1.73m? or creatinine >124 pmol/L.

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2019 February 01.
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[ WOSCOPS

[l AFCAPS/TexCAPS

[l ASCOT-LLA

[[] CARDS

[1 MEGA

[] JUPITER

[ HOPE-3 1.2%

14.3%

Figure 2. Statin eligibility in MESA using a trial-based approach
Diagram illustrating the fraction of individuals from MESA meeting enrollment criteria in

RCT’s of statin therapy. Individuals were selected consecutively in chronological order
clockwise starting 12 o’clock, that is, first we selected individuals according to WOSCOPS
criteria(1995), then we selected additional individuals according to AFCAPS/TexCAPS
criteria(1998), and so on. Abbreviations as in Figure 1.
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[Jcac=0 [ _Jcac1-100 [ cAc>100

1001

29

CAC distribution
(@)
S

All Men Women
N=4085 N=2156 N=1929

Figure 3. Distribution of CAC among individuals eligible for statin therapy based on a trial-
based approach

In individuals for whom trial-based evidence supports efficacy of statin therapy, 44% had no
sign of CAC.
CAC=coronary artery calcium score.
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Figure 4. Cumulative incidence of ASCVD and CHD stratified by CAC burden, among
individuals eligible for statin therapy under a trial-based approach

ASCVD=atherosclerotic cardiovascular disease; CHD=coronary heart disease;
CAC=coronary artery calcium score.
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Coronary heart disease (CHD)

[Jcac=0 [Jcac1-100 [ cac>100

287

67
31

B

87 85
37 37 36
19 19 20 28
. - = - " =
Al Men

Women Al

Men

Women

Figure 5. Estimated number needed to treat in 10 years to prevent 1 ASCVD or CHD event
stratified by CAC burden, among individuals eligible for statin therapy under a trial-based

approach

ASCVD=atherosclerotic cardiovascular disease; CHD=coronary heart disease;

CAC=coronary artery calcium score.
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Table 1

Baseline characteristics and observed events in MESA study population

Multi-Ethic Study of Atherosclerosis

Characteristics All Men Women
Participants, n 5600 2635 2965

Age, median (IQR), year 61 (53-70) 61 (53-70) 61 (53-69)
Systolic blood pressure, median (IQR), mmHg 123 (111-139) 122 (112-138) 123 (109- 140)
Diastolic blood pressure, median (IQR), mmHg 72 (65-79) 75 (69-81) 69 (63-76)

Plasma cholesterol, median (IQR)
Total cholesterol, mmol/L
HDL cholesterol, mmol/L
LDL cholesterol, mmol/L
Current smokers, %
C-reactive protein, median (IQR), mg/L
Diabetes, %
Hypertension, %
10-year ASCVD risk, median (IQR), %
10-year ASCVD events, n
10-year CHD events, n

50(45-56)  4.9(4.3-54) 5.1 (4.6-5.7)
12(1.0-15)  1.1(1.0-1.3) 1.4 (1.2-1.7)
31(26-36)  3.1(2.6-35) 3.1 (2.6-3.6)

13 15 12
19(0.843)  15(0.7-3.2) 2.6 (1.0-5.9)
11 12 9

44 43 46
8.4(3.6-184) 12.0(6.0-22.0) 5.4 (1.9-13.7)
354 205 149

219 142 77

HDL = High-density lipoprotein; LDL = Low-density lipoprotein; 10-year ASCVD risk calculated with the pooled cohort equations;

ASCVD = Atherosclerotic cardiovascular disease; CHD = Coronary heart disease; IQR = interquartile range.

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2019 February 01.

Page 19



Page 20

Mortensen et al.

'suoirenba 110402 pajood ay} Yyim parenafed sk GADJSY JeaA-0T ‘abues ajitenbisiui=4Q| "aseasIp JejnaseAolpled 911043J9S0J8Y=AADSY :utsloidodi] Ansuap-mo1="1QT ‘utsioidodi] Ansusp-ybiH="1aH

(62-80)S'T
€z

4
(6'7-80)6'T
o7

(cev2) 8z
L1z 7T
(zs-vv)8v

(52-29) 89
(Sz1—201) €TT
(9s-8v) 28
9€0T

(e'6T-8'%) 0'0T
89
€1
(z9-gT)0€

07
(8e-L2)ee
L1207
(0'9-81) ¥'S

(9.-€9) 69
(8v1-STT) TET
(€2-09) 99
6267

(e9-52)6°¢
o1

€
(L1-%0)80
o1
(ce-vo)se
10T 2T
(0s-zv) 9v

(6,-89) €L
(Sz1-201) GTT
(es-Lv) 0§
6Ly

(Tve-€8) L'v1
6

T

(5e-80) LT
o1
(Le-90)1e
(eT-0m7TT
(95-v'v) 6

(z8-02) G2
(ov1-¥TT) S2T
(T2-99) ¥9
9512

Tv-tT1)Ce
12

)
(8€-90)v'T
o7
(ce-v2)8e
(91-T1)ET
(zs-ev) 8y

(9.-v9) 0L
(SzT-€01) ¥TT
(ss5-8v) 18
GTST

(e2e-v'9) gzt
€5

'
(Sy-0T)2e
€7

(Le-920) e
(ST-0mCT
(85-91) T'S

(08-99) €2
(wyT-v11) 22T
(c2-83) 59
5807

% '(4O1) Uelpsw sl AADSY Jeak-0T
9% ‘uoisualadAH
9% ‘salaqelq
/6w ‘(401) ueipaw ‘uisiold anAnoeal-)
0% ‘S13OWs JUaLIND
T1/10Ww'[048188]0Yd 1A
/10w’ |0J3Isa|oyd JaH
/10w ‘|0J9)S30Y2 [eI0L
(401) ueipaw ‘|0431S3]0YD BWSE|d
BHww ‘(401) uelpaw ‘ainssaid poojq a1joiseiq
BHwW ‘(401) ueipaw ‘ainssaid poojq 21101SAS
13k ‘(401) uelpaw ‘aby

u ‘syuedionied

31q16118 [e143 10N

a|qibija paseq -[eriL

31916118 [et3 10N

a1qiB1ja paseq -[erL

31q1b113 [e11 10N

a|qibija paseq et |

USLUOAN

Author Manuscript

‘Adelayy unels paseq-jer Joy Anjiqibis Aq payyinens siuedionied wS3|A JO SI1ISLIBIdRIRYD Buljaseg

UsN

¢ dlqeL

Author Manuscript

Author Manuscript

1\

sonsLIgloRIRYD

Author Manuscript

JACC Cardiovasc Imaging. Author manuscript; available in PMC 2019 February 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Mortensen et al.

Table 3

Number needed to screen for subclinical atherosclerosis among individuals eligible for trial-based statin
therapy.

All (n=4085) Men (n=2156) Women (n=1929)

CAC=0, NNS 2.3 2.8 1.9
CAC >100 NNS 3.7 3.0 5.1
CAC=00or CAC>100NNS 1.4 1.4 1.4

NNS = Number needed to screen to identify 1 individual with the value(s) in question; CAC=coronary artery calcium score.
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