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Abstract

Background—The impact of replacing the NCEP/ ATPIII cholesterol guidelines with the new
2013 ACC/AHA guidelines for primary prevention of cardiovascular disease is unclear.

Methods—We used risk factor and 10-year clinical event rate data from the Multi-Ethnic Study
of Atherosclerosis (MESA), combined with estimates of efficacy of moderate and high intensity
statin therapy from meta-analyses of statin primary prevention trials to estimate 1.) the change in
number of subjects eligible for drug therapy, and 2.) the anticipated reduction in atherosclerotic
cardiovascular disease (ASCVD) events and increment in Type Il diabetes (T2DM) associated
with the change in cholesterol guidelines.

Results—Of the 6814 MESA participants, 5437 were not on statins at baseline and had complete
data for analysis (mean age 61.4 +10.3). Using the NCEP/ATP Il1 guidelines 1334 (24.5%) would
have been eligible for statin therapy compared with 3015 (55.5%) under the new ACC/AHA
guidelines. Among the subset of newly eligible, 127/1742 (7.3%) had an ASCVD event during 10
years of follow-up. Assuming 10 years of moderate intensity statin therapy, the estimated absolute
reduction in ASCVD events for the newly eligible group was 2.06% (NNT: 48.6) and the
estimated absolute increase in T2DM was 0.90% (NNH: 110.7). Assuming 10 years of high
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intensity statin therapy, the corresponding estimates for reductions in ASCVD and increases in
T2DM were: ASCVD; 2.70% (NNT: 37.5) and T2DM: 2.60% (NNH: 38.6). The estimated effects
of moderate intensity statins on 10 year risk for ASCVD and T2DM in participants eligible for
statins under the NCEP/ATP I11 were: 3.20% (NNT: 31.5) and 1.06% (NNH: 94.2) respectively.

Conclusion—Substituting the NCEP/ATP 11 cholesterol guidelines with the 2013 ACC/AHA
cholesterol guidelines in MESA more than doubled the number of participants eligible for statin
therapy. If the new ACC/AHA cholesterol guidelines are adopted and extend the primary
prevention population eligible for treatment, the risk-benefit profile is much better for moderate
intensity than high intensity statin treatment.
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Introduction

Over the past decade, statin therapy for primary coronary heart disease (CHD) prevention
was based on the 2001 National Cholesterol Education Program (NCEP)/ Adult Treatment
Program (ATP) IlI guidelines and an update in 2004, developed by collaboration between
the National Heart, Lung and Blood Institute (NHLBI), the American College of Cardiology
(ACC) foundation and the American Heart Association (AHA) 1:2. Recently, the ACC/AHA
published new guidelines for statin therapy to reduce primary atherosclerotic cardiovascular
disease (ASCVD)3.

Since the initial publication of the 2013 ACC/AHA cholesterol guidelines, there has been a
great deal of attention to the increase in the number of Americans who will now qualify for
statin therapy under this new guideline compared with previous recommendations 4-7. In
addition, among the newly eligible statin users, the risk-benefit profile may be less favorable
due to a higher number of people needed to treat for each prevented ASCVD event and a
corresponding increase in adverse events such as type 2 diabetes mellitus (T2DM) and
rhabdomyolysis — which are especially undesirable outcomes in the context of a purely
primary prevention intervention. These considerations have contributed to uncertainty
among practicing physicians and their patients about whether or not to fully embrace the
new guidelines.

To provide some greater clarity about how many more individuals would be newly eligible;
and the likely benefits and risks of statin therapy among newly eligible users, we applied
relative risk estimates of CVD risk reduction and incident T2DM from primary prevention
statin trials8-16 to actual adjudicated incident ASCVD and T2DM event rates in participants
from the Multi Ethnic Study of Atherosclerosis (MESA) who would have been newly
eligible for statin therapy according to the previous!-2 and newly published guidelines at
the time of their baseline exam.
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Methods

Study Population and Data Collection

The study design for the MESA study has been published elsewhere 7. A brief description
of the MESA cohort, collection of data, event adjudication and how the ASCVD events
were calibrated in this analysis is attached as an appendix (Appendix I).

Statistical Analysis

Only MESA participants’ aged 40-75years during the baseline examination were included in
these analyses. Descriptive statistics of all MESA participants who were not on statins
during the baseline exam and have complete data for assessing statin eligibility under the
NCEP/ATP 11l and 2013 ACC/AHA cholesterol guidelines are presented as mean(sd) for
continuous variables and percentages for categorical variables. 10 year ATP Il risk was
calculated for each participant. Under the NCEP/ATP 111 cholesterol guidelines(2001 and
the 2004 update); all T2DM as well as individuals with a) 2+ risk factors with calculated 10
year CHD risk?0 of >20% and LDLc > 100 mg/dl; b) 2+ risk factors with 10 year risk
10-20%18 and LDLc = 130mg/dl; c) 2+ risk factors with 10 year risk <10%18 and LDLc
>160mg/dl and d) LDLc =190mg/dI are eligible for statin therapy for primary prevention.
The optional recommendation of 2+ risk factors with calculated CHD risk 10-20% and
LDLc = 100mg/dl was also included as a sensitivity analysis to estimate statin eligibility
under the old guidelines?.

The new pooled ASCVD risk estimatorl® was also used to calculate the estimated 10 year
ASCVD risk for each MESA participant. The 10 year ASCVD risk for Hispanics and
Chinese participants was estimated using the Pooled ASCVD risk equation for Caucasians.
Under the 2013 AHA/ACC cholesterol guidelines; all T2DM (40-75 years), participants
with LDLc =190mg/dl and all participants with calculated new pooled risk score= 7.5% are
eligible for statin therapy for primary prevention. The optional recommendation of statin
therapy for individuals with ASCVD risk 5-7.5% was also included for sensitivity
analysis!®. The difference between the number who qualified for statin therapy under the
new guidelines and the number who qualified for statin therapy under the NCEP/ATP Ill(old
guideline) was used as the additional number of participants who will qualify for statin
therapy under the current guidelines(newly eligible)(N=1742). The rate at which ASCVD
events accumulated in the newly eligible MESA sub cohort was analyzed with a Kaplan-
Meier plot and a Poisson rate model. Robust standard errors were used for the Poisson
regression.

Relative risk estimates based on the type and dose of statins administered in selected clinical
trials were applied to the calibrated 10 year ASCVD and T2DM events which occurred in
participants who qualified under a) NECP/ATP I11, b) new ACC/AHA and c) newly eligible
MESA cohorts to provide estimates of the reduction in ASCVD811 and increment in
T2DM1215 that would have occurred due to statin therapy in this MESA subcohort (Table
1).

The accurate duration of therapy of all the MESA participants who were not on statins at the
baseline exam but took statins during the follow up period could not be determined. We
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therefore undertook a sensitivity analysis in which we considered the observed events to
have occurred while 1.) 100% of each subcohort took statins throughout the follow up
period and 2) none of the participants in each of the subcohort took statins during the follow
up period; to provide the extreme bounds of the estimates in our main analysis.

Classification of statin intensity and their corresponding relative risk estimates in published
clinical trials were based on the 2013 ACC/AHA Guideline on the Treatment of Blood
Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults®. Estimates from the
Cochrane Collaboration Meta-Analysis® were used for the effects of moderate intensity
therapy on ASCVD events. The relative risk estimate for high intensity statins was obtained
by combining data from the Cochrane collaboration Meta analysis® and Mills et alll. The
effects of statin therapy on incident T2DM were obtained by eliminating high intensity statin
studies from risk estimate provided in the meta-analysis by Sattar et al.12 for moderate
intensity(OR: 1:08,(1-01-1-15), 12=1-5%), and by taking a weighted average of the
JUPITER and CORONAUY studies for high intensity statin therapy. The expected change
in the number of events was calculated by multiplying the number of calibrated events by
(RR - 1). The 95% prediction intervals were calculated from the 95% confidence intervals
in clinical trials.

Number needed to treat( NNT= # of participants that needs to be treated with statins over a
10 year period to prevent one ASCVD event) and Number needed to harm( NNH= # of
participants that needs to be treated with statins over a 10 year period to cause one T2DM)
were calculated. The statistical analysis was performed using STATA 12.0 and Excel 2010.

5437 out of the total 6814 MESA participants were not taking statins during the baseline
exam, had sufficient data to determine statin eligibility under both cholesterol guidelines
(the 2013 ACC/AHA and the NCEP/ATP 111 guidelines) and were therefore included in this
analysis. 1334(24.5%) participants were eligible under the 2001/2004 NCEP/ATP 111
guidelines (excluding the optional recommendation) while 1624(29.9%) were eligible when
the optional criteria was considered for statin therapy. 3015(55.5%) were eligible under the
2013 ACC/AHA guidelines (excluding the optional recommendation) while 3610(66.4%)
were eligible when the optional criteria was considered for statin therapy. Thus 1742(32.0%)
were newly eligible without and 2012(37.0%) were newly eligible with the inclusion of both
optional criteria for statin therapy during the MESA baseline examination. 61(4.6%) of
participants who were eligible for statin therapy under the NCEP/ATP 11 cholesterol
guidelines were no longer eligible for statin therapy under the 2013 ACC/AHA guidelines.

Table 2 and 3 shows the demographic characteristics of the total MESA cohort, participants
who were eligible for statin therapy under NCEP/ATP Il guidelines, participants who are
eligible for statin under the new ACC/AHA guidelines and their corresponding net newly
eligible participants.
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Risk — Benefit for Participants Eligible under the NCEP/ATP Il Guidelines (Table 4)

Out of 1334 participants, 144(10.7%) had an adjudicated ASCVD and 101(7.7%) had
T2DM during the follow up. Assuming 10 years of moderate intensity statin use and
accounting for observed use of statins in this subcohort, 42.2(29.3%) (Predicted interval:
23.1to0 57.3) ASCVD events would have been prevented with a NNT of 31.7. 10 years of
moderate intensity statin use would have caused 7.8(7.7%o)(predicted interval: 1.0 to 14.2)
T2DM with a NNH of 94.2.The corresponding NNT and NNH for high intensity statins
were 24.1 and 33.5 respectively as shown in Table 2. Supplemental Table 1 and 2 shows the
extreme bounds of the NNT and the NNH assuming all or none of these participants used
statins during the 10 year follow up period.

Risk — Benefit for Participants Eligible under the new ACC/AHA Guidelines (Table 4)

Out of 3012 participants, 269(8.9 %) had an adjudicated ASCVD and 285(9.7%) had
T2DM during the follow up. Assuming 10 years of moderate intensity statin use and
accounting for observed use of statins in this subcohort, 77.2(28.7%)(predicted interval:
42.7 to 104.2) ASCVD events would have been prevented with a NNT of 39.1. 10 years of
moderate intensity statin use would have caused 22.2(7.8%)(predicted interval: 2.8 to 40.6)
T2DM with a NNH of 106.2. The corresponding NNT and NNH for high intensity statin use
were 29.9 and 37.4 respectively as shown in Table 4. Supplemental Table 1 and 2 shows the
extreme bounds of the NNT and the NNH assuming all and none of these participants used
statins during the 10 year follow up period.

Risk- Benefit for participants in the Newly Recommended MESA Subcohort (Table 4)

Out of 1742 participants, 127(7.3%) of the newly recommended MESA participants had an
adjudicated ASCVD event and 194(11.1%) had T2DM during 10 years of follow up. Figure
1 is the Kaplan Meier cumulative probability plot of ASCVD events over 10 years of
follow-up time for the newly recommended MESA participants [estimated annual ASCVD
event rate of 0.82(0.69-0.97)/100 person years]. 194(11.6%) of the newly recommended
MESA subcohort developed diabetes mellitus after 10 years of follow up. Figure 2 is the
cumulative probability plot of diabetes mellitus events over 10 years of follow-up time for
the newly recommended MESA participants. Assuming 10 years of moderate intensity statin
use and accounting for observed statin use during the follow up period, 35.8(28.2%)
(predicted interval: 20.0 to 48.1) ASCVD events would have been prevented with a NNT of
48.7. 10 years of moderate intensity statin use would have caused 15.2(7.8%b)(predicted
interval: 1.9 to 27.9) T2DM with a NNH of 110.7. 10 years of high intensity statin use
would have prevented 46.5(36.6%)(predicted interval: 31.4 to 59.4) ASCVD events with a
NNT of 37.5 and caused 43.4(22.4%)(predicted interval: 9.6 to 78.4) T2DM with a NNH of
38.6. Supplemental Table 1 and 2 shows the extreme bounds of the NNT and the NNH
assuming all and none of these participants used statins during the10 year follow up period.
Table 5 and 6 shows the change in ASCVD prevented and T2DM caused with change in
adherence rate for moderate intensity statin therapy in the newly recommended MESA
participants.
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Based on the estimates provided by Floyd et al® on the incidence of statin-related
rhabdomyolysis [5.2 events per 100,000 person years], the 16262.6 person -years exposure
time in the current MESA subcohort (N=1742) yielded less than one case over the 10 year
period of follow up.

Discussion

Replacing the NCEP/ATP Il cholesterol guidelines with the new ACC/AHA cholesterol
guidelines in this cohort would result in more than doubling of statin eligibility for primary
prevention; and moderate intensity statin administration in the newly eligible subcohort was
associated with reduce ASCVD events [NNT(bounds): 48.7(39.0-52.8)], increase T2DM
[NNH(bounds): 110.7(108.1-116.8)] and negligible cases of rhabdomyolysis assuming
similar adherence rate as reported in the clinical trials over 10 years in this multi ethnic
cohort.

While the NCEP/ATP 111 adopts a modified version of the Framingham risk calculator8, the
new ACC/AHA cholesterol guidelines recommend the use of a newly developed pooled
ASCVD risk calculator® for the estimation of 10 year risk. It is important to note that the 2
risk calculators predict different outcomes!819. The new ACC/AHA ASCVD risk calculator
predicts a composite endpoint consisting of non-fatal myocardial infarction, CHD death,
non-fatal and fatal stroke while the outcome for the NCEP/ATP Il is limited to hard CHD
events!3. Unlike the NCEP/ATP Il cholesterol guidelines, the 2013 ACC/AHA cholesterol
guidelines only apply to 10 year risk for individual's age 40-75years. However, compared
with the observed event rates in several cohorts, the predicted rate using the new pooled
ASCVD risk calculator has been shown to overestimate 10 year risk >7. In addition, the
calculated cut off for recommending shared decision making for statin therapy by the new
ACC/AHA cholesterol guideline is lower(=7.5%) compared with the NCEP/ATP 11l
cholesterol guidelines which recommended statin for a cut off without any caveat of >20%
10 year risk1-3, These two factors among others guarantee a significant increase in statin
eligibility. However, the degree of increase in statin eligibility that would occur as a result of
the change in cholesterol guidelines remains unclear. The authors of the new ACC/AHA
ASCVD risk assessment tool compared the 10 year risk for hard CHD(using the ATP 111 risk
calculator) and the 10 year risk for hard ASCVD events(using the new pooled ASCVD
calculator) using the 2007-2010 NHANES data and reported a 31.9% vs. 32.9% eligibility
for statin therapy respectively?l. However, neither the 2001/2004 NCEP/ATP 111 cholesterol
guidelines nor the new ACC/AHA cholesterol guidelines recommends statins solely based
on these risk calculators. Pencina et al recently used a selected participants from NHANES
2005-2010 data and extrapolation to show that the replacement of the ATP 111 by the new
ACC/AHA cholesterol guidelines will lead to an estimated 12.8 million more statin users in
the USA. It is important to note that a significant proportion of the participants in that
study?0 had prevalent cardiovascular diseases and were also taking statins. In addition, the
inherent limitations of the NHANES data coupled with the limitations of the analysis noted
by the authors29 suggest that more data are needed in order to make a precise estimation
especially for primary prevention. The present study used an asymptomatic community
dwelling participants who were not taking statins and had no clinical cardiovascular disease
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at baseline to show that replacing the ATP 111 with the new ACC/AHA cholesterol
guidelines resulted in more than doubling the statin eligibility.

Statins are considered very effective drugs with relative safe adverse effect profile®. Statins
are also readily available and currently very affordable. Thus statin possesses characteristics
of drugs or substances that could be deployed or implemented on a wide scale. However like
all medications, statin use has been associated with side effects such as diabetes mellitus,
cognitive impairment among others?L, In the present study, application of the new
ACC/AHA cholesterol guidelines to the newly eligible MESA subcohort would be expected
to increase the number of incident T2DM cases over 10 years. Although the benefits of
statins may outweigh the risk, the possible increment in disease prevalence/incidence that
may be associated with statin therapy such as T2DM cannot be discounted. More studies on
the potential impact of the adverse effects of statin and how they can be reduced are needed.

The present study predicts an overall reduction in ASCVD events over 10 years by the
replacement of the NCEP/ATP Il guidelines with the new ACC/AHA cholesterol guidelines
in the MESA cohort. However, this analysis assumed a relatively high and an unlikely statin
adherence over the 10 year period by physicians and patients. Subsequent analysis in Table
3 revealed that the number of ASCVD events that would have been prevented is greatly
dependent on the overall statin adherence rate. Current literature suggests an average 2 year
statin adherence rate of 48-65%%2-24, Thus the actual percent reduction in ASCVD events
and percent increase in diabetes mellitus may be much smaller given the relatively low
percent of statin adherence in the general population and the unlikely scenario that all
physicians will follow the new ACC/AHA cholesterol guidelines.

Although serious adverse effects and life threatening conditions such rhabdomyolysis are
rare with statin therapy, conditions such as muscle aches (myalgia) and elevated liver
enzymes appears to be the main reason for discontinuation?2:24 of statins. This is despite the
establishment of the liver enzyme cut offs for discontinuation and even recommendation
against routine monitoring of liver enzymes of patients on statins3. For the implementation
of the new ACC/AHA cholesterol guidelines to achieve its aim of reducing ASCVD events,
improvement of statin adherence is key. Research into how we can prevent myalgia and
wide scale education of primary care providers on liver enzymes and statin therapy will
certainly improve statin adherence and reduce ASCVD events.

The strengths of this study include the large sample size, the use of observed 10 year
adjudicated events and the multi-ethnicity of our cohort. In fact, of all the current ongoing
population based studies, the race/ethnic makeup of the MESA cohort most resembles that
of the USA population. We used best available data on relative risk estimates due to statin
therapy in clinical trials. Despite this, the compositions of these trials were quite different
from the MESA subcohort and the USA population. Our estimates were also based mainly
on relatively high adherence rate for shorter duration of statin therapy in these clinical trials.
We therefore provided estimates for other adherence rates since the actual 10 year statin
adherence rate in the USA population is unknown. MESA is an observational study and thus
residual confounding may have influenced our results. The authors of this paper also
acknowledge the fact that event ascertainment is intensity dependent?® and therefore the
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exclusion of sources such as MEDICARE claims data in the MESA event adjudication
process likely resulted in missed events. However in MESA the number of potentially
missed events (unadjudicated), especially for outcomes under consideration in this paper has
been determined to be very small and unlikely to significantly change the NNT and the
NNH reported. MESA does not include other ethnic groups such as American Indians and
other Asian groups except Chinese. Data on rhabdomyolysis and reason for statin
noncompliance was not collected in MESA. The risk of incident diabetes may be
significantly influenced by patient's baseline characteristics, which were not accounted for in
the current study. Lastly, the proportion of each ethnic group in MESA does not accurately
reflect that of the US population.

Substituting the NCEP/ATP 111 guidelines with the new ACC/AHA cholesterol guidelines in
a multi-ethnic population based asymptomatic cohort resulted in a more than doubling of
statin eligibility. The risk of T2DM vs. the benefit of preventing an ASCVD appears to be
more favorable under the NCEP/ATP 11l compared with the new ACC/AHA cholesterol
guidelines in this cohort. For the newly eligible MESA participants, moderate intensity
statin therapy had a favorable risk of T2DM vs. prevention of ASCVD event ratio. In the
newly eligible MESA subcohort, the NNT (ASCVD) and the NNH (T2DM) for high
intensity statin therapy is approximately equal.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Kaplan-Meier Plot for ASCVD

Newly Recommended for Statin Therapy, Untreated at Baseline
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Figure 1.
Kaplan Meier cumulative probability plot of Atherosclerotic cardiovascular disease

(ASCVD) event over 10 years of follow-up time for the 1,742 MESA subjects who are
recommended statin therapy under the new AHA/ACC guidelines but not the NCEP/ATP 111
guidelines (Newly recommended) and were not taking statin during the baseline MESA
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Kaplan-Meier Plot for Diabetes Mellitus
Newly Recommended for Statin Therapy, Untreated at Baseline
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Figure 2.
Kaplan Meier cumulative probability plot of incident type 2 diabetes mellitus event over 10

years of follow-up time for the 1,679 MESA subjects who are recommended statin therapy
under the new AHA/ACC guidelines but not the NCEP/ATP 111 guidelines (Newly
recommended) and were not taking statin during the baseline MESA
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Table 1

Relative Risk Estimates based on the 2013 ACC/AHA Guideline on the Treatment of Blood Cholesterol to
Reduce Atherosclerotic Cardiovascular Disease (ASCVD) Risk in Adults by the intensity of statin therapy.
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Event Statin Therapy Source of Relative Risk Estimate Relative Risk Estimate
ASCVD Moderate Intensity | Cochrane 0.74 (0.66, 0.85)
ASCVD High Intensity Cochrane combined with Mills etal. | 0.67 (0.59, 0.77)

Diabetes Mellitus

Moderate Intensity

*
Sattar et al .

1.08 (1.01, 1.15)

Diabetes Mellitus

High Intensity

JUPITER and CORONA Pooled

1.24 (1.05, 1.46)

*
The estimated re ative risk for moderate intensity [1-08 (1:01-1-15), /2=1-5%] was obtained by eliminating high intensity statins estimates from

that provided in the paper by Sattar et al.
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Demographic Characteristics of the MESA cohort (Using Strict criteria and excluding optional

recommendations)

Variable Total MESA Recommended for Recommended for Net MESA
Sample (N=5437) | Statin Therapy Under | Statin Therapy Under | Participants
the NCEP/ATPIII the New AHA/ACC Recommended Statin
Guidelines (N=1334) 2013 Guidelines Therapy (N=1742)
(N=3015)
Age (years) 61.4+10.3 65.4+9.9 67.5+8.8 68.6 +7.9
Female (%) 2845(52.3) 470(35.2) 1238(41.1) 802(46.0)
Race/Ethnicity (%)
Caucasian 2055(37.8) 409(30.7) 1040(34.5) 660(37.9)
Chinese 672(12.4) 140(10.5) 340(11.3) 201(11.5)
African American 1482(27.3) 412(30.9) 966(32.0) 566(32.5)
Hispanic 1228(22.6) 373(28.0) 669(22.2) 315(18.1)
BMI( Kg/m?) 28.2+55 29.3+5.3 28.4 5.3 27.751
Diabetes Mellitus (%) 575(10.6) 575(43.1) 575(19.1) 0(0.0)
Cholesterol(mg/dl)
Total 195.6 +34.4 210.2 £39.6 197.1 +36.4 188.6 +31.3
LDL 119.5+31.2 136.7 +36.2 121.7 £33.2 111.8 +26.8
HDL 51.2 +15.0 445+11.0 492+ 14.4 52.7 +15.5
Triglycerides 125.0 +65.5 145.4 +68.6 130.7 +67.6 120.3 +65.0
Blood Pressure(mmHg)
Systolic 125.7 +21.3 134.7 £22.3 134.3+21.3 133.3 +20.5
Diastolic 72.0£10.3 74.5 +10.4 73.8+10.5 73.2+10.5
Cigarette Smoking (%)
Never 2750(50.6) 588(44.1) 1385(45.9) 822(47.2)
Former 1966(36.2) 518(38.8) 1165(38.6) 666(38.2)
Current 721(13.3) 228(17.1) 465(15.4) 254(14.6)
Antihypertensive Medication use (%) | 1765(32.5) 665(49.9) 1374(45.6) 726(41.7)
Statin use (%) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
NCEP/ATP |11 Risk Score (%) 8.0+7.8 14.5 9.0 12.4+7.8 10.6 6.2
Low Risk (<10%) 3719(68.4) 449(33.7) 1311(43.5) 914(52.5)
Intermediate Risk (10-20%) 1227(22.6) 498(37.3) 1213(40.2) 724(41.6)
High Risk (>20%) 491(9.0) 387(29.0) 491(16.3) 104(6.0)
ASCVD Risk Score (%) 12.6 £12.7 23.1+155 20.2 £12.7 17.4 9.5
Low Risk (<7.5%) 2540(46.7) 179(13.4) 118(3.9) 0(0.0)
High Risk (= 7.5%) 2897(53.3) 1155(86.6) 2897(96.1) 1742(100.0)
ASCVD Event (%) 318(5.9) 144(10.8) 269(8.9) 127(7.3)

Footnote: BMI indicates body mass index; NCEP indicates National Cholesterol Education Program; ATP indicates Adult Treatment Program;
ASCVD indicated Atherosclerotic cardiovascular disease.
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Demographic Characteristics of the MESA cohort (Including the optional statin eligibility criteria for ATP 111
and New ACC/AHA 2013 guidelines)

Variable Total MESA Recommended for Recommended for Net MESA
Sample (N=5437) | Statin Therapy Under | Statin Therapy Under | Participants
the NCEP/ATPIII the New AHA/ACC Recommended Statin
Guidelines (N=1624) 2013 Guidelines Therapy (N=2012)
(N=3610)
Age (years) 61.4 +10.3 65.5 +9.6 66.0 £9.1 66.2 +8.8
Female (%) 2845(52.3) 507(31.2) 1523(42.2) 1034(51.4)
Race/Ethnicity (%)
Caucasian 2055(37.8) 507(31.2) 1265(35.0) 771(38.3)
Chinese 672(12.4) 180(11.1) 406(11.3) 227(11.3)
African American 1482(27.3) 498(30.7) 1148(31.8) 655(32.6)
Hispanic 1228(22.6) 439(27.0) 791(21.9) 359(17.8)
BMI( Kg/m?) 28.2+55 29.1+5.2 28.4 5.2 27.8 5.2
Diabetes Mellitus (%) 575(10.6) 575(35.4) 575(15.9) 0(0.0)
Cholesterol(mg/dl)
Total 195.6 +34.4 205.9 £37.6 197.1 +35.8 190.7 £33.0
LDL 119.5+31.2 132.9+34.0 121.8 +32.5 113.4 +28.8
HDL 51.2 +15.0 44.3 £10.8 49.4+14.4 53.4+155
Triglycerides 125.0 +65.5 143.9 +68.1 130.2 £67.5 119.2 +64.9
Blood Pressure(mmHg)
Systolic 125.7 +21.3 134.2 +22.0 132.2+21.1 130.3 +20.2
Diastolic 72.0£10.3 74.8 £10.3 73.6 £10.3 72.6 £10.3
Cigarette Smoking (%)
Never 2750(50.6) 685(42.2) 1661(46.0) 990(49.2)
Former 1966(36.2) 632(38.9) 1382(38.3) 759(37.7)
Current 721(13.3) 307(18.9) 567(15.7) 263(13.1)
Antihypertensive Medication use (%) | 1765(32.5) 805(49.6) 1514(41.9) 713(35.4)
Statin use (%) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
NCEP/ATP |11 Risk Score (%) 8.0+7.8 14.6 8.2 11.2 7.7 85+6.0
Low Risk (<10%) 3719(68.4) 449(27.7) 1892(52.4) 1469(73.0)
Intermediate Risk (10-20%) 1227(22.6) 788(48.5) 1227(34.0) 439(21.8)
High Risk (>20%) 491(9.0) 387(23.8) 491(13.6) 104(5.2)
ASCVD Risk Score (%) 12.6 £12.7 22.1+145 17.9+12.8
Low Risk (<7.5%) 2540(46.7) 182(11.2) 713(19.8) 557(27.7)
High Risk (= 7.5%) 2897(53.3) 1442(88.8) 2897(80.3) 1455(72.3)
ASCVD Event (%) 318(5.9) 166(10.2) 291(8.1) 126(6.3)

Footnote: BMI indicates body mass index; NCEP indicates National Cholesterol Education Program; ATP indicates Adult Treatment Program;
ASCVD indicated Atherosclerotic cardiovascular disease.
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Predicted Change in Number of Event Counts with the ASCVD Guidelines by Intensity of statin therapy in the

MESA cohort accounting for actual statin use during the follow up. Assuming similar adherence rate as

reported in clinical trials over 10 years.

ASCVD(95% PI)" NNT | Diabetes Mellitus(@5% p1)” | NNH
NCEP/ATP Il N=1334, #Event=144 N=736, # Event=101
Moderate Intensity | —-42.2(-57.3, -23.1) 317 | 7.8(1.0,14.2) 94.2
High Intensity -55.4(-71.7,-36.8) 241 | 22.0(4.9,38.8) 335
-13.2 14.2
New ACC/AHA | N=3015, # Event =269 N=2353, # Event =285
Moderate Intensity | -77.2(-104.2,-42.7) | 39.1 | 22.2(2.8, 40.6) 106.2
High Intensity -100.7(-129.4,-67.5) | 29.9 | 63.0(14.0, 112.5) 374
-23.6 40.6
Newly Eligible N=1742, # Event=127 N= 1678, #Event =194
Moderate Intensity | -35.8(-48.1, -20.0) 487 | 15.2(1.9, 27.9) 110.7
High Intensity -46.5(-59.4, -31.4) 37.45 | 43.4(9.6,78.4) 38.6
Difference -10.7 28.3

Note: 575 of the subcohort eligible under NCEP/ATP 111 and new ACC/AHA had diabetes mellitus; 23, 87 and 64 participants of the NCEP/ATP
111, new ACC/AHA and newly eligible subcohorts had missing data on incident diabetes mellitus.

ASCVD: Indicates atherosclerotic cardiovascular disease, Pl: Predicted interval, NNT: Number needed to treat, NNH: Number needed to harm

*
To obtain percent reduction in ASCVD events or T2DM caused = [(absolute number divided by #Event) x 100%)]
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Sensitivity analysis showing the predicted Change in Number of atherosclerotic cardiovascular disease

Table 5

Page 18

(ASCVD) Events and corresponding number needed to treat (NNT) for different moderate intensity statin
adherence rates in the MESA newly recommended subcohort.

Event Adherence Rate (Assumed) Estimated Change in # of Event Number Needed to Treat | 95% Prediction Interval
Counts (NNT)

ASCVD 100% -35.8 48.7 -48.1 -20.0

ASCVD 75% -26.9 64.9 -36.1 -15.0

ASCVD 50% -17.9 97.3 -24.0 -10.0

ASCVD 25% -9.0 194.6 -12.0 -5.0
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Sensitivity analysis showing the predicted Change in Number of incident type2 diabetes mellitus events and
corresponding number needed to treat (NNT) for different moderate intensity statin adherence rates in the

MESA newly recommended subcohort.

Event

Adherence Rate (Assumed)

Estimated Change in # of

Number Needed to

95% Prediction Interval

Event Counts Harm (NNH)
Diabetes Mellitus 100% 15.2 110.7 1.9 27.9
Diabetes Mellitus 75% 114 147.6 15 20.9
Diabetes Mellitus 50% 7.6 221.4 1.0 13.9
Diabetes Mellitus 25% 3.8 4427 0.5 7.0
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