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Abstract

Background—There is interest in using atherosclerotic cardiovascular disease (ASCVD) risk to 
personalize systolic blood pressure (SBP) treatment goals. Therefore, we studied whether 
Coronary Artery Calcium (CAC) can further guide the allocation of anti-hypertensive treatment 
intensity.
Methods—We included 3,733 participants from the Multi-Ethnic Study of Atherosclerosis with 
SBP between 120-179mmHg. Within subgroups categorized by both SBP (120-139, 140-159, 
160-179mmHg) and estimated 10-year ASCVD risk (using the ACC/AHA pooled-cohort 
equations), we compared multivariable-adjusted hazard ratios (HRs) for the composite outcome 
of incident ASCVD or heart failure, after further stratifying by CAC (0, 1-100, or >100). We 
estimated 10-year number-needed-to-treat (NNT10) for an intensive SBP goal of 120mmHg by 
applying the treatment benefit recorded in meta-analyses to event rates within CAC strata. 
Results—Mean age was 65 years. There were 642 composite events over a median of 10.2 years.
In persons with SBP <160mmHg, CAC stratified risk for events. For example, among those with 
ASCVD risk <15% and who had SBP of either 120-139 or 140-159mmHg, respectively, we 
found increasing HRs for events with CAC 1-100 (1.7 [95% CI, 1.0-2.6] or 2.0 [1.1-3.8]) and 
CAC >100 (3.0 [1.8-5.0] or 5.7 [2.9-11.0]), all relative to CAC=0. There appeared to be no 
statistical association between CAC and events when SBP was 160-179mmHg, irrespective of 
ASCVD risk level. Estimated NNT10 for a SBP goal of 120mmHg varied substantially according 
to CAC levels when predicted ASCVD risk <15% and SBP <160mmHg (e.g. NNT10 of 99 for 
CAC=0 and 24 for CAC>100, when SBP 120-139mmHg). However, few participants with 
ASCVD risk <5% had elevated CAC. Furthermore, NNT10 estimates were consistently low and 
varied less among CAC strata when SBP was 160-179m
any SBP level.
Conclusions— Combined CAC-imaging and assessment of global ASCVD risk has potential to 
guide personalized SBP goals (e.g., choosing a traditional goal of 140 or a more intensive goal of 
120 mmHg), particularly among adults with estimated ASCVD risk 5-15% and pre-hypertension 
or mild hypertension. 

Key-words: Systolic BP; Antihypertensive therapy; CVD risk; Coronary Artery Calcium

C C 00 (3.0 [ .8 5.0] o 5.7 [ .9 .0]), a e a ve o C C 0. e e appea ed o be o
tatistical association between CAC and events when SBP was 160-179mmHg, irrrereespspspececectititiveveve ooof ff

ASCVD risk level. Estimated NNT10 for a SBP goal of 120mmHg varied substantititialalallyly aaaccccccororordidid ngngng
o CAC levels when predicted ASCVD risk <15% and SBP <160mmHg (e.g. NNT10 of 99 for 

CAC=0 and 24 for CAC>100, when SBP 120-139mmHg). However, few participants with 
ASCVD risk <5% had elevated CAC. Furthermore, NNT10 estimates were consistently low and 
variededed lllesesesss amamamonoo g g CCAC strata when SBP was 1600-1179m
any y y SSSBP level.l
Concncn lusions— Coombmbinnned CCCAAAC-immmagaga inngg and asasseesssmement of f ggglobalal ASCSCVDVDVD risk hahahas ss popoottet ntiaaal tto 
guidddee e personallizizizedd SBPBP goaaallsl  (e.g., choooosing aaa traadditiiionononalalal goaoal off 140 or aa a mmom re inntn enensiive goaall of
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or mild hypertensiion. 

 by guest on D
ecem

ber 13, 2016
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


10.1161/CIRCULATIONAHA.116.025471

3 

Clinical Perspective

What is new? 

A given magnitude of BP lowering provides similar relative benefit at all levels of CVD

risk, but greater absolute benefit (and therefore lower NNT) as risk increases; suggesting 

that high-risk individuals are more likely to benefit from intensive BP goals (e.g. systolic 

mmHg, as supported by SPRINT).

To our knowledge, this is the first study to evaluate whether CAC may personalize the

risk-based treatment of hypertension.

Added to estimation of CVD risk and discussion of patient treatment preferences, CAC 

identifies individuals who may benefit from an intensive systolic BP goal of 120 mmHg 

versus a traditional goal of 140 mmHg.  

What are the clinical implications?

Information on CAC burden (particularly when CAC results have already been obtained

for other reasons) may be considered when making personalized treatment decisions 

about blood pressure targets, particularly among persons with estimated cardiovascular 

disease risk between 5-15% and who have either pre-hypertension or mild hypertension. 

A precision medicine clinical trial evaluating risk-based blood pressure treatment goals, 

preferably incorporating CAC and not just risk-factor based estimations, is desirable. 

What are the clinical implications?

Information on CAC burden (particularly when CAC results have already been obtained

fofoforr otototheheh r reeaasons) may be considered whenn making personanalizeed d treatment decisionsy

about blblb ooood dd prresesssususurre tttararargegegetststs, , , paarrticularrlyly aammongngng ppererersososonsns wwwitith h esestimamamateteteddd cacacardrr ioovavavasccscululularara  

diseaseee rirr skk beetwweenn 55-15% andd who hhaavee eeithhhererer ppprerere-h-hyperertenssioonn oor mild hyhyhypepertensionon. 

AAA prprprecececiisi ionn meeddicinee clclclinininicicicalala  triririalalal eevavavalulul atining g riririsksksk-b-b-basasasededed bbblololoodo ppressssururureee trtrtreaeaeatmment gog aals,s, 

f bl i ti CAC d t j t i k f t b d ti ti i d i bl
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Introduction

Elevated blood pressure (BP) is a major cause of heart disease, stroke, and heart failure, with over 

972 million adults worldwide and approximately one in three U.S. adults diagnosed with

hypertension.1 While effective antihypertensive pharmacotherapies are widely available,2 there has 

been recent controversy regarding the optimal systolic BP (SBP) threshold to initiate or intensify 

treatment. For example, relying on data from randomized trials (and excluding observational 

results), a 2014 report by the eighth panel appointed to the Joint National Committee on Detection, 

Evaluation, and Treatment of High Blood Pressure (JNC-8) found no trial evidence to support

initiating therapy until a SBP of 150 mmHg or higher in adults older than 60 who do not have 

diabetes or chronic kidney disease.3 This recommendation was controversial4 and differs from 

other guidelines and advisories, the majority of which recommend a lower threshold of 140 mmHg.  

Furthermore, after JNC-8 was released, the landmark Systolic Blood Pressure Intervention Trial

(SPRINT)5 reported significant improvements in outcomes, notably ASCVD and heart failure, 

among 9,361 high-risk non-diabetic hypertensive patients, older than 50, treated to a SBP target 

of 120 mm Hg or less versus the standard target of 140 mmHg or less. Thus, questions remain 

about whom to treat and with what treatment intensity, particularly among individuals with pre-

hypertension or mild hypertension. 

In this context, there has been heightened interest in the use of global ASCVD risk 

estimates - in conjunction with SBP – to guide initiation and titration treatment decisions for 

hypertension.6-9 This strategy may allow providers to balance the tension between avoiding 

overtreatment among low risk persons who are unlikely to benefit and intensifying treatment to 

achieve lower SBP in higher-risk adults. Prior reports of risk-based allocation of BP therapy have 

diabetes or chronic kidney disease.3 This recommendation was controversial4 ananand d d didid ffffffererrss frfrfrom

other guidelines and advisories, the majority of which recommend a lower threshold r of 140 mmHg

Furthermore, after JNC-8 was released, the landmark Systolic Blood Pressure Intervention Tria

SPRPRPRIINI T)5 repopoporttededed sssigiggnininififif caaantntnt iiimpmpmproovev mentttss inn ooutcococomememes,s,s, nnotottababablyly ASA CVCVCVD D D ananand heheh ararart t t fafafailililure

amononong 9,361 hihihighghg -rriskk nonnn-ddid abetic hypypertensssiive ppatititienenentststs, ololder thhan 550, ttrt eated totot aa SSBP taarrge

of 120 mm HgH or lless versus the standard target of 140 mmHgH  or less. Thhus, questions remain
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focused exclusively on risk estimates derived from traditional clinical risk factors such as those 

included in the ACC/AHA 2013 ASCVD risk score. 6, 8, 10, 11  

Coronary Artery Calcium (CAC), measured by non-contrast cardiac CT, is a powerful 

subclinical marker of absolute and relative ASCVD risk and has been demonstrated to add 

incremental prognostic information to risk estimates derived from traditional risk factors.12-14 In 

addition, prior analyses have suggested that CAC testing has potential to personalize allocation of 

other preventive therapies (e.g., aspirin or statin) by identifying individuals who are unlikely to 

obtain net benefit (e.g., those with zero CAC generally have very low absolute ten-year risk and, 

hence, high estimated number-needed-to-treat [NNT]), as well as those who may be more likely 

to benefit due to high absolute risk (e.g., CAC>100).15, 16  

Therefore, in this study we sought to determine whether CAC might inform the 

identification of primary prevention candidates who are more likely to benefit from initiation or 

titration of antihypertensive therapy to a more intensive SBP goal of 120 mmHg (compared to the 

current standard of 140 mmHg).  

Methods   

Study Participants

MESA is a multi-center, multi-ethnic, prospective observational cohort study.17 Between July 

2000 and August 2002, MESA recruited 6,814 men and women, aged 45 to 84 years, from four 

ethnic groups (Caucasian, African-American, Chinese-American, and Hispanic). Participants were 

enrolled from six geographically distinct U.S. communities. Exclusion criteria included clinical 

cardiovascular disease at baseline. All participants provided informed consent and the study was 

approved by the institutional review boards at all field centers.

o benefit due to high absolute risk (e.g., CAC>100).15, 16 

Therefore, in this study we sought to determine whether CAC might inform the

dentification of primary prevention candidates who are more likely to benefit from initiation o

itraatioiion of anttiiihhyh pepepertenene sisisivevev ttheheherararapypypy to aa more inininteennsivveee SBSBSBP P P gogoalalal ooof f 1220 0 mmmmHgHgHg (((cocc mpmpmparararededed ttto oo the

currrrenene t standardrdrd of 14400 mmmmHHgH ). 
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The primary sample for this analysis excluded MESA participants with baseline systolic 

BP levels below 120 mmHg (n=2,939) and equal to or higher than 180 mmHg (n=136). We

excluded persons with SBP <120 mmHg a priori because we determined that CAC screening

among these adults for the purposes of BP management would be inappropriate due to the fact that 

treating adults with SBP <120 to even lower BPs (irrespective of CAC) is difficult to justify. We

also 180 mmHg because, 1) this was an outlier SBP phenotype in the 

sample (just 1.9%), 2) SBP at this level is consistent with hypertensive urgency, is high risk, and 

requires rapid therapy- not CAC testing to target specific goals, and 3) we did not want to include 

individuals with possible secondary hypertension in the analysis. In addition, we excluded six

persons with missing information on baseline systolic BP or BP medication use, leaving 3,733 

participants in total. We also conducted secondary analyses using a subsample of MESA 

participants who fulfilled SPRINT criteria. 5 This subsample included only non-diabetics older 

Framingham CVD 

ten-year Risk 15% or left ventricular hypertrophy by EKG or ankle-brachial index <0.9 or 

estimated glomerular filtration rate between 20-59 mL/min/1.73 m2. After exclusions, this 

subsample included 1,394 participants. 

Cardiovascular Risk Factors 

Race, family history of myocardial infarction, and smoking status were collected by self-report. 

Body mass index (BMI) was calculated as weight in kilograms divided by height in meters squared. 

, self-report, or the 

use of insulin or oral hypoglycemic medications. Seated blood pressure was recorded after a 

minimum of 5 minutes rest as the mean of the last two of three seated measurements using a 

Dinamap Pro-100 automated oscillometric sphygmomanometer. 18 Participants were asked to 

persons with missing information on baseline systolic BP or BP medication usee, leleleavavavinining g g 3,3,3,7377 3

participants in total. We also conducted secondary analyses using a subsample of MESA

participants who fulfilled SPRINT criteria. 5 This subsample included only non-diabetics olde

FrFrFramama innnghghghamamam CVCC D

en--yeyeyear Risk 155%% oor leffft ventriculaarr hypeeerttroopphy y y bybyby EEKKKG oorr anklkle---bbrb achial iinddeex <0..99 o

estimated glol merulal r filtration rate between 200-59 mL/min/1.737  m22. Affter excllusions, thi
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bring their medications to the clinic and antihypertensive and statin drug use was assessed with a

medication inventory. Total cholesterol, high-density lipoprotein cholesterol (HDL-C), and 

triglyceride measurements were performed in blood samples obtained after a twelve-hour fast.

Low-density lipoprotein cholesterol (LDL-C) was calculated using the Friedewald equation. The 

ten-year risk of hard ASCVD events for MESA participants was estimated using the ACC/AHA 

Pooled Cohort Equations (with Hispanics/Chinese calculated as White). 10

Cardiac CT Protocol 

The MESA scanning protocol has been published. 19 Cardiac CT was performed at baseline at 

three MESA sites using a cardiac-gated electron-beam CT scanner (Imatron C-150XL, GE-

Imatron, San Francisco, CA) and at three sites using a four-slice multi-detector CT scanner. Both 

scanner-types produce near-identical results. 19 Intra-observer and inter-observer agreements were 

= 0.90, respectively). While no action was required based on CAC results,

participants were told they had no CAC or that the amount was less than average, average, or 

greater than average for their age and sex, and to discuss the results with their physicians.  

Definition of Cardiovascular events 

The primary endpoint of all-cause CVD or hospitalized heart failure was pre-specified to match 

the composite outcome used in SPRINT.5 Secondary individual endpoints included all-cause CVD, 

heart failure, all-cause coronary heart disease (CHD), and stroke. At intervals of 9–12 months, an 

interviewer contacted each subject or a family member about outpatient diagnoses of CHD or 

CVD, interim hospitalizations, and deaths. Two physicians from the MESA mortality and 

morbidity review committee independently classified events; in the event of disagreement, the full 

committee adjudicated. With follow-up through 2012, MESA was successful in obtaining 

matron, San Francisco, CA) and at three sites using a four-slice multi-detector CCTT scscscanannnenener.r BBBoth

canner-types produce near-identical results. 19 Intra-observer and inter-observer agreements were

= 0.90, respectively). While no action was required based on CAC results

partticiccipants wwererere totoolddd thhheyeye hhhadadad nnnoo o CAAC C or thahah t thhe amamamououuntntnt wwaasa llese s s thannn aaaveveverararageg , avavverereragagage,ee  o

greaaatetet r than aveveverragege fforor theeirrr age and sseex, anddd tto didiscccususussss thththe rresuultts wiithh ttthheh ir phyysisis cianans.  

Definitiion of Carddiovascular events
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information on 98% of reported hospitalized CVD and 95% of reported outpatient CVD 

encounters.  

All-cause CHD events were defined as: myocardial infarction, death from CHD,

probable angina resulting in revascularization, or resuscitated cardiac arrest. All-cause CVD events 

were defined as: all-cause CHD events plus cerebrovascular accident (CVA, transient ischemic 

attack, or ischemic or hemorrhagic stroke), CVA death, or other CVD death. MESA reviewers

classified incident heart failure as definite, probable, or absent. Probable or definite hospitalized 

heart failure both required symptoms, such as shortness of breath or edema as a baseline criteria. 

Probable hospitalized heart failure further required heart failure diagnosed by a physician and 

patient receiving medical treatment for heart failure. To meet criteria for definite hospitalized heart 

failure, one or more additional factors, such as pulmonary edema by X-ray, poor left ventricular

systolic function, or diastolic dysfunction, were also required. Participants who suffered both CVD 

and heart failure were censored from this analysis after the first event. 

Statistical Analysis

In order to examine the potential implications of CAC testing for both intensification (e.g. titration) 

and initiation of BP therapy to a more intensive SBP goal, we included persons with and without 

baseline anti-hypertensive medication use (Table 1). We calculated proportions for categorical 

variables and either mean ± standard deviation or median ± interquartile range for continuous 

variables with normal and non-normal distributions, respectively. Groups were compared using 2-

sample t-test, Mann-Whitney, or Chi-square testing, as appropriate. 

In survival analyses, participants were categorized into the following systolic BP categories, <140 

mmHg (i.e. either 120-139 mmHg for the MESA study sample or 130-139 mmHg for the SPRINT-

eligible subsample), 140-159 mmHg, and 160-179 mmHg. Then, to evaluate whether CAC can 

patient receiving medical treatment for heart failure. To meet criteria for definite hohoospspspitititalalalizizizededed hehehear

failure, one or more additional factors, such as pulmonary edema by X-ray, poor left ventricula

ystolic function, or diastolic dysfunction, were also required. Participants who suffered both CVD

and d hehheart failururree e weweweree cccenenensosoreeedd d frfrfromomom thhisi analysysy is aaftererr ttthehehe fffiriri stt eeeveveventn . 

Statatatisiistical Annalallyssis

n order to examine the potential implications of f CAAC testing for both intensifificatiion (e.g. titration
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personalize risk assessment among subgroups of varying SBP and ASCVD risk estimates, these 

BP categories were further stratified on the basis of, first, ten-year ASCVD risk (<15% or 15%5,

6,20 which was the median level of risk in our primary sample) and, second, CAC group (0, 1-100, 

>100). We compared crude event (incidence) rates, as well as Cox multivariable-adjusted hazard 

ratios, within each of these CAC strata. 

Models were adjusted for age, sex, race/ethnicity category, BMI, fasting-glucose, 

diabetes status (yes/no), creatinine, smoking category, LDL-C, HDL-C, triglycerides, statin use, 

and family history of myocardial infarction (yes/no). In models where the sample was stratified by 

core demographics and variables not included in the 

ASCVD equation (BMI, creatinine, triglycerides, statin use, and family history of myocardial 

infarction). We conducted sensitivity analyses with more parsimonious models adjusted just for, 

1) demographics alone (age, sex, and race/ethnicity), and 2) using the 13 variables included in the 

primary model, we constructed a propensity score for the composite outcome within each of the 

CAC subgroups and adjusted the model for this score as a single variable. 

We estimated a 10-year number needed to treat to prevent the primary outcome of all-

cause CVD or HF (NNT10) with treatment initiation or intensification to a systolic goal of 120 

mmHg. This was calculated by applying the expected relative risk reduction derived either from

meta-analysis (22% reduction in CHD, 41% reduction in stroke and 24% reduction in heart failure

for each 10 mmHg lowering of systolic BP21) in the primary sample, or directly from SPRINT 

(25% relative reduction for a target of 120 mmHg versus a target of 140 mmHg5) in the secondary

analysis of the SPRINT-eligible subsample. The NNT10 was calculated directly as the reciprocal 

of the absolute risk difference at the median follow-up of the cohort on the basis of Kaplan-Meier 

estimates and was subsequently adjusted to a NNT10 according to the Altman-Anderson method.22

ASCVD equation (BMI, creatinine, triglycerides, statin use, and family history y ofofof mmmyoyoyocacacardrdrdia

nfarction). We conducted sensitivity analyses with more parsimonious models adjusted just for

1) demoggraphics alone (age, sex, and race/ethnicity), and 2) using the 13 variables included in the

primmaaary modell,l wwwee cooonsnsstrtrtrucu teteed d d a a a prprpropenensity ssscoc ree forr ttthehehe cccomomo popoosisis tete ooutu coomememe wwwititithin n n eaeaachchch ooof ff the

CAAAC C C subgrouppps s s anndd adadjjustededed the modeel for thihiiss sccoore e e asasas aa siniinggle vvariabblle..

We estimatedd a 10-year number needdedd to treat to prevent the primary outcome of f all
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In a sensitivity analysis, using the same statistical techniques, we modeled NNT10 for a systolic 

goal of 130 mmHg. We also conducted a sensitivity analysis of NNT10 for a goal of 120mmHg 

that included lower cut-points of 10-year estimated ASCVD risk (<5% or <10%). Finally, we 

estimated NNT10 for a goal of 120mmHg to prevent each of the individual endpoints included in 

the main composite (CHD, stroke, and heart failure) and we also conducted analyses in the 

diabetic-subgroup of our primary MESA sample.

Results

Baseline characteristics of the primary sample and of the SPRINT-eligible subsample, stratified 

by anti-hypertensive medication use, are shown in Table 1. Except for a lower proportion of males 

and being less likely to smoke, persons receiving BP therapy at baseline were older and had a 

higher burden of ASCVD risk factors than those who were not on BP therapy at baseline. Those 

receiving BP therapy also had higher SBP than those not on therapy. Diastolic BP levels, while 

clinically similar (75.6 vs. 76.2 mmHg), were statistically lower among those on BP therapy. The 

distribution of CAC also differed according to baseline BP treatment status (Figure 1). 

Over a median (interquartile range) follow-up of 10.2 (9.7–10.7) years, 642 primary 

composite outcome events (all-cause CVD or heart failure) occurred in the sample overall. Figure 

2 demonstrates that cumulative event-free survival was significantly lower, in both the primary 

sample and SPRINT-eligible subsample, among individuals with CAC 1-100 and >100, compared 

to those with zero CAC. Similar trends were demonstrated after stratification by baseline systolic 

BP category (eFigure 1). These trends were also qualitatively similar for the individual outcomes 

of CHD, stroke, and heart failure (eFigure 2).  

by anti-hypertensive medication use, are shown in Table 1. Except for a lower proopopoortrtrtioioionnn ofofof mmmalaa e

and being less likely to smoke, persons receiving BP therapy at baseline were older and had a

higher burden of ASCVD risk factors than those who were not on BP therapy at baseline. Those

eceeeiviviving BP ttthehheraaapypp  alaa sososo hahahadd d hihihighghgher SSBP thaaan n thhoose nononot t t ononon theheeraaapyp . DDiastststolololicicc BBBP leeevevevelslsls, ,  whww ile

clinnnicccally similalalarr ((775.66 vs. 77766.6 2 mmHgHgr ),, were stattissticccalalallylyly llowwer aammong thohohose on BPBPB ttheh rapyr . TThe
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Among persons in the primary sample who were not on baseline BP therapy, event rates 

were low for those with zero CAC and either SBP between 120-139 mmHg (5.6 per 1,000 person-

years) or SBP between 140-159 mmHg (7.4 per 1,000 person-years). However, event rates 

appeared to be high, irrespective of CAC level, in persons with untreated SBP between 160-179 

mmHg (ranging from approximately 20 to 40 per 1,000 person-years, Table 2). In general, event 

rates were also consistently higher among those on baseline BP therapy compared to untreated 

individuals, within each of the BP and CAC strata. Of note, however, persons not on BP therapy 

with SBP between 120-139 mmHg and CAC >100 had a similar event rate (24.3 per 1,000 person-

years) as individuals on therapy with both poorly controlled hypertension (SBP 160-179 mmHg) 

and CAC=0 (20.2 per 1,000 person-years).  

Adjusted Cox models confirmed that, relative to CAC=0, CAC 1-100 and CAC >100 

carried incremental excess in hazard for events among persons with SBP in the 120-139 mmHg 

and 140-159 mmHg ranges, irrespective of baseline treatment status (Table 2). However, 

associations between CAC and hazard for events among those with SBP 160-179 mmHg were not 

statistically significant, either with or without baseline therapy. All of these trends were 

qualitatively similar in the SPRINT-eligible subsample.

Table 3 demonstrates findings after individuals within each SBP category, both untreated 

and treated combined, were stratified by estimated ten-year ASCVD risk (above or below the 

sample median of 15%). Those with CAC=0 had low event rates in both the 120-139 mmHg (4.6

per 1,000 person-years) and 140-159 mmHg BP categories (6.9 per 1,000 person-years), as long 

as ASCVD risk was <15%. Event rates were comparably higher (>7.5 per 1,000 person-years) in 

all persons with SBP between 160-179 mmHg. Furthermore, persons with baseline ASCVD risk 

and CAC=0 (20.2 per 1,000 person-years).  

Adjusted Cox models confirmed that, relative to CAC=0, CAC 1-100 and CAC >100

carried incremental excess in hazard for events among persons with SBP in the 120-139 mmHg

and d 11140-159 mmmmmmHgHH raraangngngesss, iririrrererespsps ecctit ve of f f baasselinenene tttrerereataa memeentntn  staatut s (((TaTaTablblble ee 2).).) HHHowowowevee er

assoooccic ations beeetwtwweeeen CAC C ananand hazard foor eventntn s amamononongg g thththossee withth SBPBP 16006 -179 mmmmm HgH weree no

tatistically signifficant, either witi h or witi hout baseline thherapy. AlA l off theh se trends were
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SBP also had higher event rates, again irrespective of CAC level 

(ranging from approximately 13 to 46 per 1,000 person-years). 

Adjusted Cox models demonstrated increased hazard for events with CAC 1-100 and 

CAC >100 (versus CAC=0) among those who had SBP levels in the range of 120-139 mmHg and 

140-159 mmHg, but, no statistical association of CAC with CVD among those with SBP 160-179 

mmHg (Table 3). Excess relative hazard with increasing CAC strata was most pronounced in those 

with estimated ASCVD risk <15%. Parsimonious demographic-adjusted and propensity score-

adjusted models produced similar results (eTables 1-4). As in Table 2, all of these trends were 

qualitatively similar in the SPRINT-eligible subsample. None of the hazard ratios presented in 

Table 3 demonstrated any interaction by race/ethnicity.

The absolute differences in event rates according to baseline CAC translated into 

substantial variation in estimated NNT10 to prevent all-cause CVD or heart failure with BP 

lowering to a SBP goal of 120 mmHg. For example, a low NNT10 (between 4 and 8), was estimated 

for persons with CAC >100 in both the SBP 140-159 and 160-179 mmHg categories, irrespective 

of baseline estimated ASCVD risk (Table 4). In contrast, participants with CAC=0 had higher 

estimated NNT10 at all levels of baseline SBP and ASCVD risk. Persons with SBP <140 mmHg, 

ASCVD risk <15% and zero CAC had the highest NNT10 estimates (NNT10= 99). Likely due to 

the higher baseline SBP and ASCVD risk in those who were SPRINT eligible, with higher 

consequent event rates, all NNT10 levels were relatively low in this sub-sample. The NNT10 results 

were qualitatively similar when the sample overall was stratified by baseline treatment status (as 

such, NNT10 for a goal SBP of 120 mmHg was similar for both initiation of BP therapy and 

intensification of prior therapy, eTable 5). Because CAC stratifies absolute risk for CHD, stroke, 

Table 3 demonstrated any interaction by race/ethnicity.

The absolute differences in event rates according to baseline CAC translated into

ubstantial variation in estimated NNT10 to prevent all-cause CVD or heart failure with BP

owewewerrring to a SSSBBBP gogg alala ofofof 1120200 mmmmHmHmHg.gg FoFor exammmple,e, a lowowow NNNNNNT1010 (((bebeb twtweee n 444 ananand d d 888),))  wasasa esesestitiimamam ted

for pepepersons withthth CCACAC >>10000 iini  both thee SSBP 140-15159  anananddd 1661600-1779 mmmHgHgg cccategorieiei s, irrrespectctive

of baselline estimated ASA CVD riskk (k Tablb e 44).)  In contrast, participi ants withh CACA =00 hhad higi heh
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and heart failure, the NNT10 trends seen for the composite outcome are mirrored in each of the 

individual outcomes (eTable 6).

Figure 3 summarizes the range of NNT10 estimates after stratification by baseline CAC, 

with findings most widely dispersed among those with ASCVD risk <15% and who had either pre-

hypertension or mild hypertension. In addition, sensitivity analyses evaluating lower ASCVD risk 

cut-points suggested that, among participants with SBP 120-139 mmHg, 32% of persons with 

ASCVD risk <7.5% had CAC>0 (with NNT10 estimates for a 120 mmHg SBP goal of 76 for 

CAC1-100 and 47 for CAC>100), whereas CAC>0 was less frequent and NNT10 estimates were 

higher among those with ASCVD risk <5% (e.g., NNT10 estimates for a 120 mmHg SBP goal of 

180 for the 20% with CAC 1-100 and 37 for the 3% with CAC>100) (eTable 7).

The exploratory analysis of diabetics in our sample suggested that NNT10 estimates were 

low, irrespective of CAC, among those with 10-

sample had ASCVD risk <15% to judge whether CAC has any role in guiding risk-based BP 

therapy in this setting (eTable 8). Finally, eTable 9 demonstrates our NNT10 estimates from the 

sensitivity analysis evaluating a SBP goal of 130mmHg. As expected, NNT10 estimates were 

higher (i.e., less benefit) when targeting 130 mmHg compared to 120 mmHg systolic, particularly 

among those at highest risk due to elevated baseline CAC.  

Discussion

Our results add to an emerging body of literature suggesting that ASCVD risk may be useful in 

defining more personalized BP goals and could guide a precision medicine approach for both 

initiation and intensification of anti-hypertensive treatment. First, CAC was a powerful 

determinant of absolute risk for the composite of all-cause CVD or heart failure. Second, persons 

180 for the 20% with CAC 1-100 and 37 for the 3% with CAC>100) (eTable 7).

The exploratory analysis of diabetics in our sample suggested that NNT10 estimates were

ow, irrespep ctive of CAC, among those with 10-

ampmpmpllle had AAASCSCSCVDVDVD rrisisiskk k <1<1< 5%5%5% tttoo o judgdge whhhetetheerr CAAACCC hahahas ss ananyy y rorolee in ggguiuiuidididingngng rissskk-bababaseseed dd BP

herrrapapapy in thisss sses tttiingg ((eTababablell  8). Finalally, eTTabblee 9 dededemomom nsstrratees ourr NNNTNTNT10 estiimamm tetes fromm the
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with zero CAC in both the prehypertension (120-139 mm Hg) and mild hypertension (140-159 

mmHg) SBP categories had low ten-year event rates (e.g., <7.5 per 1,000 person-years). This was 

particularly true for those not already on BP therapy at baseline in whom the decision to initiate 

treatment may be under consideration, but also applied to persons on baseline therapy in whom 

intensification of treatment may be considered. All participants with SBP >160 mmHg had high

event rates, irrespective of CAC levels. 

 Third, CAC may be most suitable for guiding therapeutic decisions (specifically, either 

initiation or intensification to a more intensive systolic goal of 120 mmHg) when both SBP is 

between 120-159 mmHg and ten-year ASCVD has been estimated as <15%. In these individuals, 

CAC=0 yielded a higher estimated NNT for persons with SBP 140-159 (NNT10= 36), and, above 

all, for those with SBP between 120 and 139 mmHg (NNT10= 99), suggesting lower likelihood for 

benefit. The latter group consists of those in whom the decision to treat to a more intensive goal 

of 120 mmHg (compared to the traditional goal of 140 mmHg) may be most challenging in the 

context of results from SPRINT. Given that 97% of MESA participants with estimated ASCVD 

risk <5% have CAC <100 and NNT10 estimates ranging from 180-273, our sensitivity analyses

suggest that CAC may be most practical for this purpose when SBP is between 120 and 159 mmHg 

and estimated ASCVD risk is between 5 and 15%. 

The above inferences are most appropriately applied to general community intermediate 

to low risk populations similar to MESA. Our secondary analysis results suggest that the relatively 

few adults fulfilling strict SPRINT eligibility criteria (just 7.6% of the overall U.S. population23)

are, by definition, high risk for CVD or heart failure and the further use of CAC imaging in these

individuals may be less helpful in deciding SBP goals.  

CAC=0 yielded a higher estimated NNT for persons with SBP 140-159 (NNT10== 363636),)), aaandndnd,, abababoovo e

all, for those with SBP between 120 and 139 mmHg (NNT10= 99), suggesting lower likelihood fo

benefit. The latter group consists of those in whom the decision to treat to a more intensive goa

of 1120220 mmHg g (((comomompaaarereedd d tot ttthehehe tttrararaditiiono al goaoao l ofof 1404040 mmmmHmHm g)g) mamam y beb mmmososost t t chchchala lengngnginininggg ininin the

contntnteexe t of resulululttts ffrromm SPRIRIRINT. Givenen that 97979 % oof MEMEMESASASA ppartticicipanntts wwwith estimamm tteed ASCCVVD
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 by guest on D
ecem

ber 13, 2016
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


10.1161/CIRCULATIONAHA.116.025471

15

The traditional paradigm of allocating BP therapy solely on BP values makes intuitive 

and physiological sense. However, data have consistently demonstrated that, while the relative risk 

reduction in events per unit of SBP lowering is the same, the absolute risk reduction, NNT, and, 

hence, clinical efficacy of BP treatment increases as baseline absolute ASCVD risk increases. 8 In 

fact, the idea of using baseline ASCVD risk to guide BP therapy is not new. 24, 25 Moreover, the

concept of using risk to allocate ASCVD prevention therapies has taken center stage after the 

release of 2013 ACC/AHA guidelines for the treatment of cholesterol in adults, which recommend 

statins be considered based on an ASCVD risk of solely on LDL-C values. 26

Indeed, recent data from the Heart Outcomes Prevention Evaluation (HOPE)-3 trial support the 

concept of risk-based allocation of BP therapy. In this study, 12,705 intermediate risk adults with 

baseline SBP of 138 mmHg were randomized to placebo or to a combination of 12.5mg 

hydrochlorothiazide and 16mg candesartan. Despite a relative SBP reduction of 6 mmHg (which 

was notably less than the 14.8 mmHg achieved in SPRINT), the intermediate risk adults enrolled

in HOPE- 3 did not derive benefit. 27 Thus, SPRINT supports intensive BP control (SBP goal of 

120 mmHg) in high risk patients, whereas HOPE-3 suggested that intermediate risk patients may 

be suitable for less stringent SBP goals. However, our findings introduce the potential value of

CAC testing in this intermediate risk group in order to reclassify individual risk and inform more 

personalized intensive SBP goals in those with advanced subclinical atherosclerosis. 

Presumably BP values will always be important in allocating antihypertensive therapy 

and our data support this. Specifically, participants in our analysis with SBP >160 mmHg, had 

high event rates and low NNT, irrespective of baseline ASCVD risk or CAC. With the exception 

of those with ASCVD risk <15% and CAC=0, this was also true for persons with BP 140-159 

mmHg. Nonetheless, adding ASCVD risk into BP treatment decisions could potentially allow

concept of risk-based allocation of BP therapy. In this study, 12,705 intermediatee rrisisisk kk adadadululultststs wwwith

baseline SBP of 138 mmHg were randomized to placebo or to a combination of 12.5mg

hydrochlorothiazide and 16mg candesartan. Despite a relative SBP reduction of 6 mmHg (which
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consideration of therapy for large number of persons with SBP levels that, prior to SPRINT, were

otherwise not typically considered to benefit from treatment initiation or intensification (e.g. those 

with SBP 120-139 mmHg). 6 For example, Karmali et al. found that most excess ASCVD events 

occur in persons with BP levels considered at goal by JNC-8 and that the vast majority of those 

who suffer these events have elevated ASCVD risk. 11  

Estimating risk based on traditional risk factors alone can be misleading28 and CAC has 

been repeatedly shown to improve the accuracy of risk assessment. 29, 30 Furthermore, we have 

previously shown that CAC may inform NNT estimation for other ASCVD prevention therapies.

15, 16 In addition, CAC and intensive BP control such as that used in SPRINT both have supportive 

evidence for cost-effectiveness. 31, 32 As such, our data could extend the utility of CAC to guiding 

risk-based determination of more personalized systolic BP goals in persons with mild hypertension 

and pre-hypertension. This may be relevant for deciding whether to refer for CAC-imaging but is 

particularly meaningful for those who have already had CAC testing for other reasons.  

Importantly, our analyses incorporate clinically relevant information on both baseline BP 

and estimated ASCVD risk into the calculation of CAC-based NNT estimates. This is crucial as

we believe that CAC should not be used in isolation in this context. Specifically, as long as 

ASCVD risk is <15% and SBP is between 120-159 mmHg, our results suggest the potential for 

CAC=0 to allow more liberal BP treatment goals, like 140 mmHg for example, particularly if

based on individual patient preferences. 33 Indeed, CAC may be most helpful in cases where 

physicians are considering intensifying treatment to a SPRINT-based SBP goal of <120 mm Hg 

among persons with SBP between 120-139 mmHg (i.e. levels below the current traditional goal of 

140 mmHg). In this setting, when ASCVD risk is <15%, a CAC=0 yields a NNT10 of 

approximately 100, information which could guide the clinical-patient treatment discussion. Of 

evidence for cost-effectiveness. 31, 32 As such, our data could extend the utility of f CACAAC CC tototo ggguiuiuididd ng

isk-based determination of more personalized systolic BP goals in persons with mild hypertension
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note, given the low burden of CAC and events among those with ASCVD estimates <5%, CAC-

imaging to guide personalized SBP goals may be best suited to persons with estimated ASCVD 

risk 5-15%.  

While we found that CAC-based NNT10 estimates were generally higher for a target of 

130 mmHg (vs. 120 mmHg), the overall message was the same: NNT10 estimates for the 

prevention ASCVD or heart failure suggest that lower systolic targets (e.g. either 120 or 130 

mmHg) may be superior to the traditional target of 140 mmHg when; 1) systolic BP is >160 

mmHg, 2) estimated CVD risk using traditional risk factors is >15%, and, most importantly, 3) 

when CAC>100 among those individuals currently in the therapeutic ‘grey zone’ (i.e., those with 

SBP in the prehypertension and mild hypertension range and who are intermediate risk by CVD 

risk scores).

Our analysis has some limitations. While we believe that our findings may have

important clinical implications and can guide future investigation, they are hypothesis-generating 

due to the observational nature of the data and the limited numbers of events among certain 

subgroups. The latter consideration is most relevant among those with SBP 160-179 mmHg and 

for our SPRINT-eligible subsample. Our NNT estimates are based on a number of assumptions (in 

particular that the relative risk reduction for BP therapy is similar among CAC strata), nonetheless, 

we feel they are informative. While some have argued that SPRINT SBP values cannot easily be 

translated into routine care34, we note that the MESA BP measurement protocol was nearly 

identical to SPRINT and that MESA also used automated oscillometric BP measurement devices. 

Because MESA was not designed to capture accurate time-to-event data on side effects of anti-

hypertensive medication (e.g. electrolyte imbalance or injurious falls), we do not have absolute 

event rates for these outcomes among CAC strata and are unable to generate number-needed-to-

SBP in the prehypertension and mild hypertension range and who are intermediatate e e riririskskk bbby y y CVCVCVD

isk scores).

Our analysis has some limitations. While we believe that our findings may have

mpopoporrtr ant clinicicical iimpmpmplill cacacatitiionnnsss ananandd d can n gug ide fufufutuuree innnveveveststtigigigataa ioonn,n ttheh y y are hyhyhypopopothththesisss-g-ggenenenerererataa ing

duee ttot  the obssseere vavationonal nnnattature of the data aaannd ttheee lllimimimititi eded numumberrs of f events amamoong ceerttain

ubgroups. ThT e latter consideration r is most relevant among thhose with SBP 1600-179 mmHg and

 by guest on D
ecem

ber 13, 2016
http://circ.ahajournals.org/

D
ow

nloaded from
 

http://circ.ahajournals.org/


10.1161/CIRCULATIONAHA.116.025471

18

harm estimates. For simplicity, we did not incorporate information on diastolic BP because the 

optimal goal for this parameter (80-89 mmHg) is more widely agreed upon, because diastolic BP 

does not typically add to ASCVD risk estimation over and above SBP, and because so few MESA 

participants had isolated diastolic hypertension (n=40, 0.6%). 

Conclusions

Assessment of CAC may inform more personalized BP goals (e.g., choosing between a traditional

SBP goal of 140 mmHg or a more intensive goal of 120 mmHg), particularly among persons with 

baseline ten-year ASCVD risk estimates between 5-15% and who have systolic BP levels between 

120-159 mmHg. Specifically, among these individuals, CAC >100 appears to identify those who 

would likely benefit from an intensive systolic BP goal of 120 mmHg, whereas CAC=0 identifies 

individuals who may be suitable for more traditional SBP goals; thereby avoiding unnecessary

intensification of medication and instead focusing on healthy lifestyle measures. A trial of risk-

based allocation of BP treatment goals, preferably incorporating CAC, is needed. 
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Table 1. Baseline characteristics of the MESA sample (N=3,733) and the SPRINT-eligible 
subsample (N= 1,394), according to baseline blood pressure (BP) therapy  

MESA Study Sample P-value* Sprint-Eligible Subsample P-value*
No BP

Therapy
(N= 1964)

BP Therapy
(N= 1769) 

No BP
Therapy
(N= 613)

BP Therapy
(N= 781) 

Age, years 63.4 (±9.9) 66.1 (±9.3) <0.001 69.0 (±7.9) 69.4 (±7.8) 0.51
Male 1004 (51) 796 (45) <0.001 412 (67) 401 (51) <0.001
Race <0.001 <0.001

White 757 (38) 548 (31) 253 (41) 280 (36)
Black 505 (26) 700 (40) 148 (24) 278 (36)

Hispanic 464 (24) 349 (20) 139 (23) 146 (19)
Chinese 238 (12) 172 (10) 73 (12) 77 (10)

Body Mass Index, kg/m2 28.3 (±5.3) 29.8 (±5.6) <0.001 27.7 (±4.6) 28.8 (±5.32) <0.001 
Systolic BP, mmHg 137.2 (±13.4) 141.2 (±14.1) <0.001 147.2 (±12.3) 148.4 (±12.2) 0.035 
Diastolic BP, mmHg 76.2 (±8.8) 75.6 (±9.5) 0.02 78.5 (±9.0) 77.6 (±9.6) 0.17
Fasting Glucose, mg/dL 97.0 (±30.7) 103.8 (±33.0) <0.001 92.1 (±10.5) 93.7 (±11.4) 0.01
Diabetes 174 (9) 385 (22) <0.001 - -
Smoking Status <0.001 <0.001

Current Smoker 269 (14) 167 (9) 88 (14) 80 (10)
Never Smoker 942 (48) 932 (53) 249 (40) 391 (50) 

Former Smoker 747 (38) 661 (38) 273 (45) 306 (40)
LDL-C, mg/dL 120.8 (±30.9) 113.4 (±31.1) <0.001 125.1 (±30.8) 116.7 (±30.9) <0.001
HDL-C, mg/dL 51.2 (±14.9) 50.4 (±14.1) 0.18 48.8 (±14.2) 50.7 (±14.3) <0.005
Triglycerides, mg/dL 116 (79-164) 113 (81-166) 0.92 122 (87-166) 113 (83-165) 0.12
Creatinine, mg/dL 0.94 (±0.21) 1.0 (±0.29) <0.001 1.01 (±0.22) 1.04 (±0.28) 0.07
Family History of MI 771 (42) 801 (49) <0.001 238 (43) 359 (50) 0.001
10 year ASCVD Risk, %  14 (±11) 22 (±0.15) <0.001 21 (±22) 24 (±12) <0.001 
ASCVD Risk Score Categories <0.001 <0.001

<7.5% 683 (35) 276 (16) 23 (4) 29 (4)
7.5-15% 552 (28) 402 (23) 192 (32) 160 (21) 

>15% 716 (37) 1072 (61) 393 (65) 584 (75) 
Values are for number (%), median (IQR) or mean (±SD)
*P values are for differences between groups using 1-way ANOVA, Kruskal–Wallis testing, or 

ASCVD indicates atherosclerotic cardiovascular disease; BP, blood pressure; HDL-C, high-
density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-cholesterol; MESA, multi-ethnic 
study of atherosclerosis; and MI, myocardial infarction. 

Diastolic BP, mmHg 76.2 (±8.8) 75.6 (±9.5) 0.02 78.5 (±9.0) 777777.6 (((±9.9.666)))
Fasting Glucose, mg/dL 97.0 (±30.7) 103.8 (±33.0) <0.001 92.1 (±10.5) 9393.77 (((±±±111111.4.44)))
Diabetes 174 (9) 385 (22) <0.001 - -
Smoking Status <0.001

Current Smoker 269 (14) 167 (9) 88 (14) 80 (10)
NeNNeveeerr r SmSmSmokkeer 942 (48) 9322 ((53) 24249 (40) 391 (50) 

Former SSSmookekk r 74744777 (3(( 8)8) 6666 1 ((38))) 27273 (4(4(45)5)5) 3000666 (4(4(40)0)0)
LDDDLLL-C, mg/dL 120.8 ((±30..9) 1113.4 (±±31 1.1))) <<0<0.0011 125.5.1 (((±±±30.8) 1111116..77 (±30.99))
HDDDLLL---C, mg/ddLLL 51.2 (((±±±1444.999) 50505 ..4 ((±±1444.111) 0..18 488.88 (((±±±1411 .2) 5505 .77 (±14.33)
TrTrigiglylycececeriiddesss, mgmg/d/ddLLL 1111 66 (7(7(799-16164)4)4 1111113 33 (8(88111-161666)6)6 00.0 92929 12122 2 (8(877-16161 6) 111133 (8(8( 33-161655)5
C ti i /dL 0 94 (±0 21) 1 0 (±0 29) <0 001 1 01 (±0 22) 1 04 (±0 28)
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Table 2. Crude Event Rates* and Adjusted† Hazard Ratios (95% Cls) for Incident ASCVD or Heart Failure in the MESA study 
sample and the SPRINT-eligible subsample, according to baseline systolic BP (with or without therapy) and stratified by CAC

MESA Study Sample Sprint-Eligible Subsample

N (%) n (%) Crude event rates
(95% CI) *

Adjusted HR
(95% CI) † N (%) n (%) Crude event rates

(95% CI) *
Adjusted HR
(95% CI) †

SBP <140‡

No BP therapy 
CAC=0 635 (50) 40 (6) 5.6 ( 4.1, 7.6) 1.0 61 (29) 5 (8) 7.3 ( 3.0, 17.6) 1.0

CAC 1-100 363 (29) 47 (13) 12.1 ( 9.1, 16.1) 1.6 ( 1.01, 2.6) 69 (33) 8 (12) 11.3 ( 5.6, 22.5) 1.4 ( 0.4, 4.6)
CAC>100 263 (21) 61 (23) 24.3 ( 18.9, 31.3) 3.0 ( 1.8, 5.0) 14 (18) 14 (18) 19.0 ( 11.3, 32.1) 1.4 ( 0.4, 4.9)

BP Therapy 
CAC=0 369 (41) 28 (8) 7.0 ( 4.8, 10.1) 1.0 47 (22) 3 (6) 6.0 ( 1.9, 18.7) 1.0

CAC 1-100 258 (29) 35 (14) 12.8 ( 9.2, 17.8) 1.3 ( 0.7, 2.2) 79 (37) 13 (16) 15.6 ( 9.1, 28.9) 3.1 ( 0.8, 11.6)
CAC>100 274 (30) 86 (31) 35.5 ( 28.7, 43.8) 2.6 ( 1.6, 4.3) 90 (42) 21 (23) 26.0 ( 17.0, 40.0) 4.8 ( 1.3, 17.5)

SBP 140-159

No BP therapy 
CAC=0 225 (41) 19 (8) 7.4 ( 4.7, 11.7) 1.0 94 (32) 11 (12) 10.2 ( 5.6, 18.4) 1.0

CAC 1-100 162 (29) 27 (17) 16.5  (11.3, 24.1) 1.9 (1.01, 3.7) 89 (30) 15 (17) 17.2 ( 10.4, 28.6) 1.9 ( 0.8, 4.6)
CAC>100 162 (29) 54 (33) 36.9 ( 29.0, 49.5) 5.2 (2.7, 10.2) 112 (38) 37 (33) 36.5 ( 26.4, 50.4) 3.8 ( 1.7, 8.7)

BP Therapy 
CAC=0 243 (36) 31 (13) 11.9 ( 8.4, 17.0) 1.0 125 (30) 13 (10) 9.6 ( 5.6, 16.5) 1.0

CAC 1-100 183 (27) 40 (22) 21.8 ( 16.0, 29.7) 1.7 ( 1.01, 2.8) 126 (30) 28 (22) 21.3 ( 15.4, 32.3) 2.1 ( 1.01, 4.4)
CAC>100 240 (36) 80 (33) 38.8 ( 29.0, 49.5) 2.3 ( 1.4, 3.7) 164 (40) 55 (33) 39.2 ( 30.1, 51.1) 2.9 ( 1.5, 5.9)

SBP 160-179

No BP therapy 
CAC=0 57 (37) 9 (16) 16.7 ( 8.7, 32.1) 1.0 38 (35) 6 (16) 15.5 ( 6.9, 34.4) 1.0

CAC 1-100 47 (30) 15 (32) 34.4 ( 20.7, 57.1) 1.1 ( 0.2, 5.5) 34 (31) 11 (32) 38.3 ( 20.3, 66.2) 2.3 ( 0.8, 6.9)
CAC>100 50 (32) 16 (32) 37.1 ( 22.7, 60.6) 1.9 (0.1, 26.0) 37 (34) 12 (32) 36.4 ( 20.7, 64.1) 1.1 ( 0.3, 3.9)

BP Therapy 
CAC=0 70 (35) 14 (20) 20.2 ( 12.0, 34.1) 1.0 55 (37) 9 (16) 15.8 ( 8.2, 30.4) 1.0

CAC 1-100 57 (30) 14 (26) 26.6 ( 15.7, 44.9) 1.0 ( 0.5, 2.0) 43 (29) 10 (23) 25.1 ( 13.5, 46.5) 2.3 ( 0.7, 6.9)
CAC>100 70 (35) 26 (37) 44.6 ( 30.4, 65.5) 1.2 ( 0.6, 2.3) 52 (35) 17 (33) 36.3 ( 23.8, 61.6) 2.9 ( 0.9, 9.3)

*Event rates are per 1,000 person years. †Adjusted for age, sex, race, BMI, fasting glucose, diabetes status, creatinine, smoking category, LDL-C, HDL-C,
triglycerides,statin use and family history of MI. Significant Hazard Ratios are in bold (p<0.05). N (%) and n (%) represent numbers of persons and events in 
each category.
‡ <140 SBP is 120-139 for the MESA study sample and 130-139 for the SPRINT-eligible subsample
SBP indicates systolic blood pressure in mmHg; CAC, coronary artery calcium; all other abbreviations as per Table 1
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herap
CAC=0 70 (35) 14 (20) 20.2 ( 12.0, 34.1) 1.0 55 (37) 9 (16) 15.8 ( 8.2, 30.4) 1.0

CAC 1 100 57 (30) 26 6 ( 15 7 44 9) 1 0 ( 0 5 2 0) 43 (29) 10 (23) 25 1 ( 13 5 46 5)14 (26)
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Table 3. Crude Event Rates* and Adjusted† Hazard Ratios (95% Cls) for Incident ASCVD or Heart Failure in the MESA study 
sample and the SPRINT-eligible subsample, according to baseline systolic BP, stratified by ASCVD risk and sub-stratified by CAC

MESA Study Sample Sprint-Eligible Subsample

N (%) n (%) Crude event rates
(95% CI) *

Adjusted HR
(95% CI) †

N (%) n (%) Crude event rates
(95% CI) *

Adjusted HR
(95% CI) †

SBP <140‡

ASCVD risk 
<15% 

CAC=0 796 (59) 42 (5) 4.6 ( 3.4, 6.2) 1.0 54 (36) 4 (7) 6.8 (2.5 , 18.1) 1.0
CAC 1-100 387 (29) 41 (11) 9.5 ( 7.0, 12.9) 1.7 ( 1.01, 2.6) 58 (39) 7 (12) 11.1 ( 5.3, 23.3) 2.3 ( 0.6, 8.9)
CAC>100 164 (12) 33 (20) 19.7 ( 14.0, 27.7) 3.0 ( 1.8, 5.0) 38 (25) 10 (26) 26.7 (14.4, 49.6) 2.9 ( 0.8, 10.3)

ASCVD risk CAC=0 198 (25) 25 (13) 12.7 ( 8.6, 18.8) 1.0 53 (20) 4 (8) 6.9 ( 2.6, 18.5) 1.0
CAC 1-100 230 (29) 41 (18) 18.2 ( 13.4, 24.7) 1.3 ( 0.7, 2.2) 88 (33) 14 (16) 15.7 ( 9.3, 26.6) 2.1 ( 0.7, 6.8)
CAC>100 371 (46) 33 (20) 35.0 ( 29.1, 42.1) 2.6 ( 1.6, 4.3) 130 (48) 25 (19) 21.7 ( 14.6, 32.1) 2.4 ( 0.8, 7.6)

SBP 140-159

ASCVD risk 
<15% 

CAC=0 264 (56) 21 (8) 6.9 ( 4.5, 10.6) 1.0 93 (47) 9 (10) 8.3 ( 4.3, 15.9) 1.0
CAC 1-100 131 (28) 18 (14) 12.8 ( 8.1, 20.3) 2.0 ( 1.1, 3.8) 59 (30) 10 (17) 16.8 ( 9.0, 31.2) 2.3 ( 0.9, 6.0)
CAC>100 80 (19) 32 (40) 43.4 ( 30.7, 61.4) 5.7 ( 2.9,11.0) 47 (24) 20 (43) 45.9 ( 29.6, 71.1) 4.6 (1.8, 11.6)

ASCVD risk CAC=0 198 (27) 28 (14) 13.6 ( 9.4, 19.7) 1.0 124 (25) 15 (12) 11.3 ( 6.8, 18.8) 1.0
CAC 1-100 213 (29) 49 (23) 23.7 ( 17.9, 31.4) 1.7 ( 1.1, 2.8) 156 (31) 33 (21) 21.5 ( 15.3, 30.3) 1.9 ( 1.01, 3.6)
CAC>100 316 (43) 101 (32) 37.6 ( 30.9, 45.6) 2.3 ( 1.5, 3.8) 225 (45) 71 (32) 36.6 ( 29.0, 46.2) 2.6 ( 1.4, 5.00)

SBP 160-179

ASCVD risk 
<15% 

CAC=0 48 (53) 4 (8) 7.9 ( 3.0, 21.2) 1.0 27 (49) 2 (7) 6.4 ( 1.6, 25.7) 1.0
CAC 1-100 29 (32) 7 (24) 21.8 ( 10.4, 45.7) 1.0 ( 0.2, 5.8) 18 (33) 4 (22) 20.1 ( 7.5, 53.5) 38.5 ( 0.3, 526.7)
CAC>100 14 (15) 3 (21) 19.8 ( 6.4, 61.3) 4.0 ( 0.4,40.2) 10 (18) 3 (30) 29.2 ( 9.4, 90.5) 3.9 ( 0.1, 839.4)

ASCVD risk CAC=0 77 (29) 19 (25) 26.7 ( 17.0, 41.9) 1.0 64 (32) 13 (20) 20.7 (12.0, 35.6) 1.0
CAC 1-100 78 (30) 22 (28) 34.3 ( 22.6, 52.1) 1.0 ( 0.5, 2.0) 59 (29) 17 (30) 34.0 ( 21.1, 54.7) 1.5 ( 0.7, 3.5)
CAC>100 106 (41) 39 (37) 45.9 ( 33.6, 62.9) 1.1 ( 0.6, 2.1) 78 (39) 26 (33) 39.5 ( 26.9, 58.0) 1.3 ( 0.6, 2.9)

*Event rates are per 1,000 person years. †Adjusted for age, sex, race, BMI, creatinine, triglycerides, statin use and family history of MI.
Significant Hazard Ratios are in bold (p<0.05). N (%) and n (%) represent numbers of persons and events in each category.
‡ <140 SBP is 120-139 for the MESA study sample and 130-139 for the SPRINT-eligible subsample
SBP indicates systolic blood pressure in mmHg; CAC, coronary artery calcium; all other abbreviations as per Table 1

1 5 ( 0 7

( ) ( ) ( ) ( , ) ( ) ( ) ( ) (

VD risk CAC=0 198 (25) 25 (13) 12.7 ( 8.6, 18.8) 1.0 53 (20) 4 (8) 6.9 ( 2.6,, 18188.55.5))) 1.1 0
CAC 1-100 230 (29) 41 (18) 18.2 ( 13.4, 24.7) 1.3 ( 0.7, 2.2) 88 (33) 14 (16) 15.7 ( 9.333, 26266.6))) 2.2.2.111 ( 0.7,
CAC>100 371 (46) 33 (20) 35.0 ( 29.1, 42.1) 2.6 ( 1.6, 4.3) 130 (48) 25 (19) 21.7 ( 14.6,6 3332.2.2 1) 2.22 4 44 ((( 0.0.0 8,88

140-159

VD risk 
15%

CAC=0 264 (56) 21 (8) 6.9 ( 4.5, 10.6) 1.0 93 (47) 9 (10) 8.3 ( 4.3, 15.9) 1.0
CAC 1-100 131 (28) 18 (14) 12.8 ( 8.1, 20.3) 2.0 ( 1.1, 3.8) 59 (30) 10 (17) 16.8 ( 9.0, 31.2) 2.3 ( 0.9,
CAC>100 80 (19) 32 (40) 43.4 ( 30.7, 61.4) 5.7 ( 2.9,11.0) 47 (24) 20 (43) 45.9 ( 29.6, 71.1) 4.6 (1.8, 1

VD ririisksksk CAACAC=C=C=00 1198 (27) 28 (14) 13.6 ( 9.4, 19.7) 11.0 124 (25) 15 (112)) 11.3 ( 6.8, 18.8) 1.0
CAC 1-101010000 213 (29) 49 (23) 23.7 ( 17.9, 31.4) 1.7 (( 11.1, 2.8))) 156 (31) 33 (21) 21.5 (( 15.3, 30.3) 1.9 ( 1.01,
CAC>100000 33166 (443))) 10101011 (3(3(32)2)2) 37377.6.6.6 ((( 300.99, 45.6) 22.3 (( 11.5, 333.8.8.8))) 22222555 (45)5) 7171 (332)) 363636.6.6.6 (( 2229.9.9.0,0,0, 46.22) 222.66 6 ( (( 1.11 4, 5

16000-1179

VD D riirisks  
15%

CAC=000 4848 (533) 4 (8(8(8) 7.9 ( 3.00, 21.2) 11.0 272727 (49) 2 (77) 6.4 ( 1.6, 252525.7)) 11.0
CAC 1-101010000 2929 (322) 7 (2224)44) 21.888 ((( 100.0 44, 45.7) 11.0 (( 00.2,, 555.8) 188 (33) 4 (222) 2202 .1 ( 7.55,, 5535 .55) 38.5 ( 0.3, 5
CACACAC>C>C>1010100 144 (155) 3 (221)1)1) 191919.8.88 ( 6.444, , 616161 3.33))) 44.0 (( 00.4,404040 2.2.2))) 101010 ((181818) 33 (300) 292929 2.2.2 ((( 999.4.4.4, 90.55) 3.9 ( 0.1, 8

VD risk CAC=0 77 (29) 19 (25) 26.7 ( 17.0, 41.9) 1.0 64 (32) 13 (20) 20.7 (12.0, 35.6) 1.0
CAC 1 100 78 (30) 22 (28) 34 3 ( 22 6 52 1) 1 0 ( 0 5 2 0) 59 (29) 17 (30) 34 0 ( 21 1 54 7)
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Table 4. Estimated 10-year NNT for the prevention of ASCVD or heart failure with blood 
pressure (BP) therapy to a target systolic BP of 120 mmHg, stratified by ASCVD risk and sub-
stratified by CAC

MESA Study Sample Sprint-Eligible Subsample
Mean (SD) 
SBP

10 year cumulative 
incidence (95% CI) NNT * Mean (SD) 

SBP
10 year cumulative 
incidence (95% CI) NNT †

SBP <140‡

ASCVD risk 
<15%

CAC=0 129 (6) 0.04 ( 0.03, 0.06) 99 135 (2) 0.08 ( 0.03, 0.19) 39
CAC 1-100 129 (6) 0.09 ( 0.06, 0.12) 52 135 (3) 0.09 ( 0.04, 0.21) 32
CAC>100 129 (6) 0.19 ( 0.13, 0.26) 24 134 (3) 0.2 ( 0.12, 0.39) 14

ASCVD risk 
CAC=0 130 (6) 0.12 ( 0.08, 0.17) 29 135 (3) 0.08 ( 0.03, 0.20) 35

CAC 1-100 131 (6) 0.18 ( 0.13, 0.24) 21 136 (3) 0.15 ( 0.09, 0.25) 19
CAC>100 130 (6) 0.27 ( 0.25, 0.35) 15 135 (3) 0.21 (0.15, 0.30) 13

SBP 140-159

ASCVD risk 
<15%

CAC=0 147 (5) 0.05 ( 0.03, 0.09) 36 147 (6) 0.06 ( 0.02, 0.13) 31
CAC 1-100 147 (6) 0.12 ( 0.08, 0.20) 15 148 (6) 0.19 ( 0.11, 0.33) 9
CAC>100 147 (6) 0.38 ( 0.28, 0.50) 5 147 (6) 0.39 ( 0.27, 0.55) 5

ASCVD risk 
CAC=0 150 (6) 0.10 ( 0.07, 0.16) 15 150 (6) 0.09 ( 0.05, 0.16) 20

CAC 1-100 148 (5) 0.19 ( 0.15, 0.26) 9 148 (5) 0.18 ( 0.13, 0.25) 10
CAC>100 148 (6) 0.32 ( 0.27, 0.38) 5 148 (6) 0.31 ( 0.25, 0.38) 6

SBP 160-179

ASCVD risk 
<15% 

CAC=0 167 (5) 0.07 ( 0.02, 0.20) 20 166 (5) 0.04 ( 0.01, 0.26) 33
CAC 1-100 168 (6) 0.18 ( 0.08, 0.37) 18 168 (7) 0.22 ( 0.09, 0.49) 6 
CAC>100 166 (4) 0.14 ( 0.04, 0.46) 8 166 (4) 0.20 (0.05, 0.59) 7

ASCVD risk 
CAC=0 168 (6) 0.24 ( 0.15, 0.35) 5 168 (6) 0.18 ( 0.11, 0.31) 7

CAC 1-100 168 (6) 0.28 ( 0.19, 0.41) 4 168 (6) 0.29 ( 0.19, 0.44) 5
CAC>100 168 (6) 0.34 ( 0.25, 0.44) 4 169 (7) 0.32 ( 0.22, 0.44) 4

*NNT for the MESA study sample is calculated as follows; for each SBP category, we took the mean 
SBP in this category and subtracted 120 to get the target BP reduction. (e.g. if mean is 130 mmHg in the 
SBP <140 mmHg category then, to achieve 120 mmHg, the target reduction would be 10 mmHg). For 
each 10 mmHg reduction we estimate a 22% reduction in CHD, 41% reduction in stroke and 24% 
reduction in HF.  
†NNT for the SPRINT subsample assumes a 25% relative reduction in the main outcome 
‡ <140 SBP is 120-139 mmHg for primary sample and 130-139 mmHg for SPRINT subsample 
SBP indicates systolic blood pressure in mmHg; CAC, coronary artery calcium; NNT, number needed to 
treat, all other abbreviations as per Table 1

<15% ( ) ( , ) ( ) ( , )
CAC>100 147 (6) 0.38 ( 0.28, 0.50) 5 147 (6) 0.39 ( 0.2.27,7,7 000.5.5. 5)5)5) 5

ASCVD risk 
CAC=0 150 (6) 0.10 ( 0.07, 0.16) 15 150 (6) 0.09 ( 0.0005,5,5, 00.1.16)6)6) 202020

CAC 1-100 148 (5) 0.19 ( 0.15, 0.26) 9 148 (5) 0.18 ( 0.13, 0.25) 10
CAC>100 148 (6) 0.32 ( 0.27, 0.38) 5 148 (6) 0.31 ( 0.25, 0.38) 6

SBP 160-17177999

ASSSCVCVCVD risk 
<<1< 5%

CACC C=C=0 167 (5) 0.07 ( 0.02, 0.200) 20 16666 (5) 0.04 ( 0.01, 0.26) 33
CACAC C 1--1000 1168 8 8 (6(6(6))) 0.1818 ( 0.08,, 00.377) 18818 16616888 (7(7) 0.0.0.222222 ((( 000.0.0.09,99  0.4449)9)9) 6 
CAC>C>1000 166666 6 (4) 0.1414 ( 0.04,, 00.466) 888 16666 (4) 00.0 20 (0.050505,, 0..599) 7

ASCVCVCVDD D ririsksksk 
CCAC C=C=0 16668 88 (6) 0.00 242424 ( 0.15,5,5, 00.355) 5 16688 (6) 00.0 18 ( 0.1111,1,1  0.331) 7

CACCACC 1--101000 161688 8 (6(6(6))) 00.28288 ((( 00 1.119,99 000 4.411)1 444 16166888 (6(6)) 00.0 292929 ((( 000.11199, 00.4444)4) 55
CAC>100 168 (6) 0 34 ( 0 25 0 44) 4 169 (7) 0 32 ( 0 22 0 44) 4
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Figure Legends 

Figure 1. CAC distribution by anti-hypertension treatment status in the primary MESA sample 

overall (3,733 U.S. adults aged 45 to 84 years with Systolic BP 120-180 mmHg) and the 

SPRINT-eligible subsample (N=1,394). 

A) Primary Sample Untreated

B) Primary Sample on BP treatment 

C) Sprint subsample Untreated 

D) Sprint subsample on BP treatment

* p value comparing CAC level among treated to untreated in the primary sample 

† p value comparing CAC level among treated to untreated in SPRINT sub-sample

  

Figure 2. Kaplan-Meier curves for survival free from the primary outcome of all-cause CVD or 

heart failure in the primary MESA study sample and the SPRINT-eligible subsample, according 

to categories of CAC.  

* P value by Log-Rank testing

Figure 3. CAC Stratifies a Range of Estimated Number Needed to Treat to a target systolic BP 

of 120 mmHg; among Categories of Baseline Systolic BP and ASCVD risk (primary MESA 

study sample, N=3,733).The NNT estimates within each category of ASCVD risk (calculated using 

traditional risk factors according to the 2013 ACC/AHA pooled cohort equations14) and Systolic BP 

consist of mean NNT10 for persons with CAC=0 (upper limit), mean NNT10 for persons with CAC 1-100 

(solid square), and mean NNT10 for persons with CAC >100 (lower limit)

* p value comparing CAC level among treated to untreated in the primary sample 

† p value comparing CAC level among treated to untreated in SPRINT sub-sample

Figurerere 222. KaKaKaplplplan--MMeier curves for survival free ffrorom the primary y outccoome of all-cause CVD or 
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eTABLE 1- Crude Event Rates* and Demographic-adjusted† Hazard Ratios for Incident 

ASCVD or Heart Failure in the MESA study sample and the SPRINT-eligible subsample, 

according to baseline systolic BP (with or without BP therapy) and stratified by CAC 

*Event rates are per 1,000 person years. †Adjusted for age, sex, and race. Significant Hazard Ratios are in bold (p<0.05). N (%) 

and n (%) represent numbers of persons and events in each category, respectively. 

‡ <140 SBP is 120-139 for the MESA study sample and 130-139 for the SPRINT-eligible subsample 

SBP indicates systolic blood pressure in mmHg; CAC, coronary artery calcium; all other abbreviations as per Table 1 

 

 
MESA Study Sample (N=3,733) Sprint-Eligible Subsample (N= 1,394) 

N (%) n (%) 
Crude event rates 

(95% CI) * 

Adjusted HR 

(95% CI) † 
N (%) n (%) 

Crude event rates 

(95% CI) * 

Adjusted HR 

(95% CI) † 

SBP <140‡ 
         

No BP 

therapy 

CAC=0 635 (50) 40 (6) 5.6 ( 4.1, 7.6) 1.0 61 (29) 5 (8) 7.3 ( 3.0, 17.6) 1.0 

CAC 1-100 363 (29) 47 (13) 12.1 ( 9.1, 16.1) 1.8 (1.1, 2.7) 69 (33) 8 (12) 11.3 ( 5.6, 22.5) 1.5 (0.5, 4.7) 

CAC>100 263 (21) 61 (23) 24.3 ( 18.9, 31.3) 3.1 (1.9, 4.9) 14 (18) 14 (18) 19.0 ( 11.3, 32.1) 2.2 (0.7, 6.6) 

BP Therapy 

CAC=0 369 (41) 28 (8) 7.0 ( 4.8, 10.1) 1.0 47 (22) 3 (6) 6.0 ( 1.9, 18.7) 1.0 

CAC 1-100 258 (29) 35 (14) 12.8 ( 9.2, 17.8) 1.6 (0.96, 2.7)  79 (37) 13 (16) 15.6 ( 9.1, 28.9) 3.2 (0.9, 11.4) 

CAC>100 274 (30) 86 (31) 35.5 ( 28.7, 43.8) 3.5 (2.2, 5.7)  90 (42) 21 (23) 26.0 ( 17.0, 40.0) 4.5 (1.3, 15.9) 

SBP  

140-159 
         

No BP 

therapy 

CAC=0 225 (41) 19 (8) 7.4 ( 4.7, 11.7) 1.0 94 (32) 11 (12) 10.2 ( 5.6, 18.4) 1.0 

CAC 1-100 162 (29) 27 (17) 16.5  (11.3, 24.1) 2.2 (1.2, 4.0)  89 (30) 15 (17) 17.2 ( 10.4, 28.6) 1.7 (0.8, 3.7) 

CAC>100 162 (29) 54 (33) 36.9 ( 29.0, 49.5) 4.7 (2.6, 8.4)  112 

(38) 
37 (33) 36.5 ( 26.4, 50.4) 3.3 (1.6, 6.9) 

BP Therapy 

CAC=0 243 (36) 31 (13) 11.9 ( 8.4, 17.0) 1.0 125 

(30) 
13 (10) 9.6 ( 5.6, 16.5) 1.0 

CAC 1-100 183 (27) 40 (22) 21.8 ( 16.0, 29.7) 1.6 (0.9, 2.5)  126 

(30) 
28 (22) 21.3 ( 15.4, 32.3) 2.0 (1.02, 3.9) 

CAC>100 240 (36) 80 (33) 38.8 ( 29.0, 49.5) 2.4 (1.5, 3.9)  164 

(40) 
55 (33) 39.2 ( 30.1, 51.1) 3.0 (1.6, 5.8) 

SBP  

160-179 
         

No BP 

therapy 

CAC=0 57 (37) 9 (16) 16.7 ( 8.7, 32.1) 1.0 38 (35) 6 (16) 15.5 ( 6.9, 34.4) 1.0 

CAC 1-100 47 (30) 15 (32) 34.4 ( 20.7, 57.1) 1.8 (0.8, 4.1)  34 (31) 11 (32) 38.3 ( 20.3, 66.2) 2.3 (0.8, 6.1)  

CAC>100 50 (32) 16 (32) 37.1 ( 22.7, 60.6) 1.3 (0.6, 3.2)  37 (34) 12 (32) 36.4 ( 20.7, 64.1) 1.4 (0.5, 3.9)  

BP Therapy 

CAC=0 70 (35) 14 (20) 20.2 ( 12.0, 34.1) 1.0 55 (37)  9 (16) 15.8 ( 8.2, 30.4) 1.0 

CAC 1-100 57 (30) 14 (26) 26.6 ( 15.7, 44.9) 1.3 (0.6, 2.9)  43 (29)  10 (23) 25.1 ( 13.5, 46.5) 1.7 (0.66, 4.3)  

CAC>100 70 (35) 26 (37) 44.6 ( 30.4, 65.5) 2.2 (1.1, 4.7)  52 (35) 17 (33) 36.3 ( 23.8, 61.6) 2.3 (0.96, 5.6)  



eTABLE 2- Crude Event Rates* and Demographic-adjusted† Hazard Ratios for Incident 

ASCVD or Heart Failure in the MESA study sample and the SPRINT-eligible subsample, 

according to baseline systolic BP, stratified by ASCVD risk and sub-stratified by CAC 

 

 

MESA Study Sample (N=3,733) Sprint-Eligible Subsample (N= 1,394) 

N (%) n (%) 
Crude event rates 

(95% CI) * 

Adjusted HR 

(95% CI) † 

N 

(%) 
n (%) 

Crude event rates 

(95% CI) * 

Adjusted HR 

(95% CI) † 

SBP <140‡ 
         

ASCVD risk 

<15% 

CAC=0 796 (59) 42 (5) 4.6 ( 3.4, 6.2) 1.0 
54 

(36) 
4 (7) 6.8 (2.5 , 18.1) 1.0 

CAC 1-100 387 (29) 41 (11) 9.5 ( 7.0, 12.9) 1.7 (1.1, 2.7)  
58 

(39) 
7 (12) 11.1 ( 5.3, 23.3) 2.0 (0.59, 6.9) 

CAC>100 164 (12) 33 (20) 19.7 ( 14.0, 27.7) 3.2 (1.9, 5.2)  
38 

(25) 
10 (26) 26.7 (14.4, 49.6) 4.0 (1.2, 14.1) 

ASCVD risk 

≥15% 

CAC=0 198 (25) 25 (13) 12.7 ( 8.6, 18.8) 1.0 
53 

(20) 
4 (8) 6.9 ( 2.6, 18.5) 1.0 

CAC 1-100 230 (29) 41 (18) 18.2 ( 13.4, 24.7) 1.5 (0.9, 2.4)  
88 

(33) 
14 (16) 15.7 ( 9.3, 26.6) 2.4 (0.77, 7.3) 

CAC>100 371 (46) 33 (20) 35.0 ( 29.1, 42.1) 2.9 (1.9, 4.6)  
130 

(48)  
25 (19) 21.7 ( 14.6, 32.1) 2.9 (0.98, 8.7)  

SBP 140-159 
         

ASCVD risk 

<15% 

CAC=0 264 (56) 21 (8) 6.9 ( 4.5, 10.6) 1.0 
93 

(47) 
9 (10) 8.3 ( 4.3, 15.9) 1.0 

CAC 1-100 131 (28) 18 (14) 12.8 ( 8.1, 20.3) 1.8 (0.9, 3.4)  
59 

(30)  
10 (17) 16.8 ( 9.0, 31.2) 2.0 (0.79, 5.0)  

CAC>100 80 (19) 32 (40) 43.4 ( 30.7, 61.4) 5.5 (3.0, 10.1)  
47 

(24) 
20 (43) 45.9 ( 29.6, 71.1) 5.0 (2.1, 11.5)  

ASCVD risk 

≥15% 

CAC=0 198 (27) 28 (14) 13.6 ( 9.4, 19.7) 1.0 
124 

(25) 
15 (12) 11.3 ( 6.8, 18.8) 1.0 

CAC 1-100 213 (29) 49 (23) 23.7 ( 17.9, 31.4) 1.7 ( 1.1, 2.7)  
156 

(31) 
33 (21) 21.5 ( 15.3, 30.3) 1.8 ( 0.95, 3.3)  

CAC>100 316 (43) 
101 

(32) 
37.6 ( 30.9, 45.6) 2.5 (1.6, 4.0)  

225 

(45)  
71 (32) 36.6 ( 29.0, 46.2) 2.7 (1.5, 4.8) 

SBP 160-179 
         

ASCVD risk 

<15% 

CAC=0 48 (53) 4 (8) 7.9 ( 3.0, 21.2) 1.0 
27 

(49)  
2 (7) 6.4 ( 1.6, 25.7) 1.0 

CAC 1-100 29 (32) 7 (24) 21.8 ( 10.4, 45.7) 2.3 (0.65, 8.2)  
18 

(33)  
4 (22) 20.1 ( 7.5, 53.5) 3.3 (0.61, 18.3)  

CAC>100 14 (15) 3 (21) 19.8 ( 6.4, 61.3) 3.2 (0.65, 15.4)  
10 

(18)  
3 (30) 29.2 ( 9.4, 90.5) 6.6 (0.93, 46.6)  

ASCVD risk 

≥15% 

CAC=0 77 (29) 19 (25) 26.7 ( 17.0, 41.9) 1.0 
64 

(32)  
13 (20) 20.7 (12.0, 35.6) 1.0 

CAC 1-100 78 (30) 22 (28) 34.3 ( 22.6, 52.1) 1.3 ( 0.66, 2.4)  
59  

(29)  
17 (30) 34.0 ( 21.1, 54.7) 1.8 (0.83, 3.8)  

CAC>100 
106 (41) 39 (37) 45.9 ( 33.6, 62.9) 1.6 (0.86, 2.4)  

78 

(39)  
26 (33) 39.5 ( 26.9, 58.0) 1.7 (0.81, 3.4)  

*Event rates are per 1,000 person years. †Adjusted for age, sex, and race. Significant Hazard Ratios are in bold (p<0.05). N (%) 

and n (%) represent numbers of persons and events in each category, respectively. 

‡ <140 SBP is 120-139 for the MESA study sample and 130-139 for the SPRINT-eligible subsample 

SBP indicates systolic blood pressure in mmHg; CAC, coronary artery calcium; all other abbreviations as per Table 1 



eTABLE 3- Crude Event Rates* and Propensity score-adjusted† Hazard Ratios for 

Incident ASCVD or Heart Failure in the MESA study sample, according to baseline 

systolic BP (with or without therapy) and stratified by CAC 

 

 

MESA Study Sample 

N (%) n (%) 
Crude event rates 

(95% CI) * 

Adjusted HR 

(95% CI) † 

SBP <140‡ 
     

No BP therapy 

CAC=0 635 (50) 40 (6) 5.6 ( 4.1, 7.6) 1.0 

CAC 1-100 363 (29) 47 (13) 12.1 ( 9.1, 16.1) 1.5 (0.9, 2.4) 

CAC>100 263 (21) 61 (23) 24.3 ( 18.9, 31.3) 2.3 (1.4, 3.7) 

BP Therapy 

CAC=0 369 (41) 28 (8) 7.0 ( 4.8, 10.1) 1.0 

CAC 1-100 258 (29) 35 (14) 12.8 ( 9.2, 17.8) 1.4 (0.8, 2.5)  

CAC>100 274 (30) 86 (31) 35.5 ( 28.7, 43.8) 3.6 (2.2, 6.2)  

SBP 140-159 
     

No BP therapy 

CAC=0 225 (41) 19 (8) 7.4 ( 4.7, 11.7) 1.0 

CAC 1-100 162 (29) 27 (17) 16.5  (11.3, 24.1) 2.1 (1.1, 4.0)  

CAC>100 162 (29) 54 (33) 36.9 ( 29.0, 49.5) 4.8 (2.5, 8.8)  

BP Therapy 

CAC=0 243 (36) 31 (13) 11.9 ( 8.4, 17.0) 1.0 

CAC 1-100 183 (27) 40 (22) 21.8 ( 16.0, 29.7) 1.5 (0.9, 2.6)  

CAC>100 240 (36) 80 (33) 38.8 ( 29.0, 49.5) 2.2 (1.3, 3.7)  

SBP 160-179 
     

No BP therapy 

CAC=0 57 (37) 9 (16) 16.7 ( 8.7, 32.1) 1.0 

CAC 1-100 47 (30) 15 (32) 34.4 ( 20.7, 57.1) 1.2 (0.5, 2.9)  

CAC>100 50 (32) 16 (32) 37.1 ( 22.7, 60.6) 1.0 (0.4, 2.5)  

BP Therapy 

CAC=0 70 (35) 14 (20) 20.2 ( 12.0, 34.1) 1.0 

CAC 1-100 57 (30) 14 (26) 26.6 ( 15.7, 44.9) 1.0 (0.4, 2.4)  

CAC>100 70 (35) 26 (37) 44.6 ( 30.4, 65.5) 1.6 (0.7, 3.7)  

 

*Event rates are per 1,000 person years. †Adjusted for a propensity score for the outcome of Incident CVD or heart failure, 

derived within each CAC group using the 13 variables included in the main model. 

‡ <140 SBP is 120-139 for the MESA study sample and 130-139 for the SPRINT-eligible subsample 

SBP indicates systolic blood pressure in mmHg; CAC, coronary artery calcium; all other abbreviations as per Table 1. Significant 

Hazard Ratios are in bold (p<0.05). N (%) and n (%) represent numbers of persons and events in each category, respectively. 



eTABLE 4- Crude Event Rates* and Propensity score-adjusted† Hazard Ratios for 

Incident ASCVD or Heart Failure in the MESA study sample, according to baseline 

systolic BP, stratified by ASCVD risk and sub-stratified by CAC 

 

 

MESA Study Sample 

N (%) n (%) 
Crude event rates 

(95% CI) * 

Adjusted HR 

(95% CI) † 

SBP <140‡ 
     

ASCVD risk 

<15% 

CAC=0 796 (59) 42 (5) 4.6 ( 3.4, 6.2) 1.0 

CAC 1-100 387 (29) 41 (11) 9.5 ( 7.0, 12.9) 1.6 (1.01, 2.6)  

CAC>100 
164 (12) 33 (20) 19.7 ( 14.0, 27.7) 3.0 (1.8, 5.0)  

ASCVD risk 

≥15% 

CAC=0 198 (25) 25 (13) 12.7 ( 8.6, 18.8) 1.0 

CAC 1-100 230 (29) 41 (18) 18.2 ( 13.4, 24.7) 1.2 (0.7, 2.1)  

CAC>100 371 (46) 33 (20) 35.0 ( 29.1, 42.1) 2.5 (1.6, 4.1)  

SBP 140-159 
     

ASCVD risk 

<15% 

CAC=0 264 (56) 21 (8) 6.9 ( 4.5, 10.6) 1.0 

CAC 1-100 131 (28) 18 (14) 12.8 ( 8.1, 20.3) 1.8 (0.9, 3.5)  

CAC>100 80 (19) 32 (40) 43.4 ( 30.7, 61.4) 4.9 (2.5, 9.3)  

ASCVD risk 

≥15% 

CAC=0 198 (27) 28 (14) 13.6 ( 9.4, 19.7) 1.0 

CAC 1-100 213 (29) 49 (23) 23.7 ( 17.9, 31.4) 1.6 ( 0.99, 2.7)  

CAC>100 
316 (43) 

101 

(32) 
37.6 ( 30.9, 45.6) 2.4 (1.5, 3.9)  

SBP 160-179 
     

ASCVD risk 

<15% 

CAC=0 48 (53) 4 (8) 7.9 ( 3.0, 21.2) 1.0 

CAC 1-100 29 (32) 7 (24) 21.8 ( 10.4, 45.7) 2.4 (0.7, 8.3)  

CAC>100 
14 (15) 3 (21) 19.8 ( 6.4, 61.3) 1.4 (0.2, 8.4)  

ASCVD risk 

≥15% 

CAC=0 
77 (29) 19 (25) 26.7 ( 17.0, 41.9) 1.0 

CAC 1-100 78 (30) 22 (28) 34.3 ( 22.6, 52.1) 1.0 ( 0.5, 2.0)  

CAC>100 106 (41) 39 (37) 45.9 ( 33.6, 62.9) 1.3 (0.7, 2.4)  

 

*Event rates are per 1,000 person years. †Adjusted for a propensity score for the outcome of Incident CVD or heart failure, 

derived within each CAC group using the 13 variables included in the main model. 

‡ <140 SBP is 120-139 for the MESA study sample and 130-139 for the SPRINT-eligible subsample 

SBP indicates systolic blood pressure in mmHg; CAC, coronary artery calcium; all other abbreviations as per Table 1. Significant 

Hazard Ratios are in bold (p<0.05). N (%) and n (%) represent numbers of persons and events in each category, respectively. 



E-Table 5. Estimated 10-year NNT* for the prevention of ASCVD or heart failure with blood pressure (BP) 

therapy to a target systolic BP of 120 mmHg, stratified by treatment status, ASCVD risk and by CAC 

 

 

MESA Study Sample 

(Not on HTN Therapy at baseline, N= 1964) 

MESA Study Sample 

(On HTN Therapy at baseline, N=1769) 

Mean 

(SD) SBP 

10 year cumulative 

incidence (95% CI) 
NNT * 

Mean 

(SD) SBP 

10 year cumulative 

incidence (95% CI) 
NNT † 

SBP <140‡        

ASCVD risk 

<15% 

CAC=0 129 (6)  0.04 ( 0.03, 0.07)  87 129 (6) 0.04 ( 0.02, 0.08)  90 

CAC 1-100 128 (6)  0.08 ( 0.05, 0.13) 56 130 (6) 0.09 ( 0.05, 0.16)  40 

CAC>100 129 (6) 0.19 (0.12, 0.29)  24 129 (6) 0.18 ( 0.11, 0.30)  24 

ASCVD risk 

≥15% 

CAC=0 130 (6)  0.10 (0.05, 0.20)  32 131 (6) 0.13 ( 0.08, 0.20)  25 

CAC 1-100 131 (6) 0.18 ( 0.11, 0.27)  18 131 (6) 0.17 (0.11, 0.25)  20 

CAC>100 130 (6) 0.24 ( 0.18, 0.32)  15 131 (6) 0.34 ( 0.27, 0.41)  10 

SBP 140-159        

ASCVD risk 

<15% 

CAC=0 147 (6)  0.06 (0.03, 0.11)  26 147 (5) 0.05 ( 0.02, 0.11)  32 

CAC 1-100 147 (6)  0.10 (0.05, 0.19)  19 147 (6) 0.17 (0.09, 0.31)  10 

CAC>100 147 (6)  0.38 ( 0.26, 0.53)  4 147 (6) 0.39 ( 0.24, 0.58)  5 

ASCVD risk 

≥15% 

CAC=0 150 (6)  0.06 ( 0.02, 0.15)  24 150 (6) 0.13 (0.08, 0.21)  12 

CAC 1-100 148 (5)  0.20 (0.13, 0.31)  9 148 (5) 0.19 ( 0.13, 0.27)  8 

CAC>100 148 (6)  0.31 ( 0.23, 0.42)  6 149 (6) 0.33 ( 0.26, 0.40)  5 

SBP 160-179        

ASCVD risk 

<15% 

CAC=0 168 (6) 0.04 (0.01, 0.27)  27 165 (5) 0.10 ( 0.03, 0.36)  12 

CAC 1-100 168 (6) 0.11 ( 0.03, 0.37)  10 168 (7) 0.30 ( 0.11, 0.67)  4 

CAC>100 166 (4) 0.10 (0.02, 0.53)  14 166 (3) 0.25 ( 0.16, 0.94)  6 

ASCVD risk 

≥15% 

CAC=0 168 (7) 0.28 ( 0.14, 0.50)  4 169 (6) 0.22 ( 0.12, 0.37)  5 

CAC 1-100 168 (6) 0.39 ( 0.22, 0.62)  3 169 (6) 0.23 ( 0.13, 0.39)  5 

CAC>100 167 (6) 0.34 (0.21, 0.52)  4 169 (6) 0.34 ( 0.24, 0.48 )  4 

*See Table 4 of main paper for footnote 

 

 



E-Table 6. Estimated 10-year NNT* for the prevention of each individual endpoint included in the composite 

(i.e., each of stroke, CHD or heart failure) with blood pressure (BP) therapy to a target systolic BP of 120 

mmHg, stratified by ASCVD risk and by CAC 

 

 

Stroke CHD Heart Failure 

10 year cumulative 

incidence (95% CI) 

NNT 

* 

10 year cumulative 

incidence (95% CI) 

NNT 

† 

10 year cumulative 

incidence (95% CI) 

NNT 

‡ 

SBP 120-139        

ASCVD risk <15% 

CAC=0 0.02 (0.01, 0.03)  
137 

0.02 (0.01, 0.03) 
260 

0.01 (0.006, 0.02)  
476 

CAC 1-100 0.01 ( 0.004, 0.03)  
265 

0.06 (0.04, 0.09)  
83 

0.02 ( 0.01, 0.04)  
228 

CAC>100 0.03 ( 0.01, 0.08)  
88 

0.14 (0.09, 0.20) 
36 

0.03 ( 0.01, 0.08) 
153 

ASCVD risk ≥15% 

CAC=0 0.04 ( 0.02, 0.09)  
59 

0.04 (0.02, 0.08)  
109 

0.06 (0.03, 0.10)  
67 

CAC 1-100 0.04  (0.02, 0.07)  
57 

0.11 (0.07, 0.16)  
38 

0.05 (0.03, 0.09)  
77 

CAC>100 0.06 ( 0.04, 0.09)  40 0.19 (0.15, 0.24)  23 0.10 (0.07, 0.14)  41 

SBP 140-159        

ASCVD risk <15% 

CAC=0 0.02 ( 0.01, 0.05)  
66 

0.02 (0.01, 0.05)  
102 

0.01 ( 0.002, 0.03)  
190 

CAC 1-100 0.04 ( 0.02, 0.10)  
33 

0.08 (0.04, 0.14)  
25 

0.02 ( 0.004, 0.07)  
95 

CAC>100 0.08 ( 0.04, 0.17)  
17 

0.29 (0.21, 0.41)  
7 

0.12 (0.07, 0.22)  
16 

ASCVD risk ≥15% 

CAC=0 0.03 ( 0.02, 0.07)  
42 

0.02 (0.01, 0.05)  
96 

0.07 (0.04, 0.12)  
26 

CAC 1-100 0.07 (0.04, 0.12)  
19 

0.10 (0.06, 0.15)  
20 

0.07 (0.04, 0.12)  
27 

CAC>100 0.06 (0.04, 0.10)  
21 

0.21 ( 0.17, 0.26)  
9 

0.12 (0.09, 0.17)  
15 

SBP 160-179        

ASCVD risk <15% 

CAC=0 0.07 ( 0.02, 0.20) 
16 

0.03 (0.004, 0.17)  
49 

0.03 (0.004, 0.17)  
46 

CAC 1-100 0.11 ( 0.04, 0.30)  
10 

0.04 (0.01, 0.22)  
36 

0.04 (0.01, 0.22)  
34 

CAC>100 - - 0.07 (0.01, 0.41)  
21 

0.07 (0.01, 0.41) 
20 

ASCVD risk ≥15% 

CAC=0 0.10 (0.05, 0.19)  
11 

0.07 (0.03, 0.17)  
20 

0.13 (0.07, 0.23)  
10 

CAC 1-100 0.09 (0.04, 0.20)  
12 

0.20 (0.12, 0.33)  
7 

0.06( 0.02, 0.16)  
23 

CAC>100 0.10 (0.05, 0.18)  
11 

0.24 ( 0.17, 0.34)  
6 

0.10 ( 0.06, 0.19)  
14 

 

NNT for the MESA study sample is calculated as follows; for each 10 mmHg reduction we estimate a 41% 

reduction in stroke*, 22% reduction in CHD†, and 24% reduction in HF‡. 

 

 

 



E-Table 7. Estimated 10-year NNT for the prevention of ASCVD or heart failure with blood pressure (BP) 

therapy to a target systolic BP of 120 mmHg, stratified by 3 levels of ASCVD risk and sub-stratified by CAC 

 

A- ASCVD risk levels of <7.5%, 7.5-14.9%, and ≥15% 

 
 

MESA Study Sample 

N (%) Mean (SD) SBP 
10 year cumulative incidence 

(95% CI) 
NNT * 

SBP <140‡ 
     

ASCVD risk <7.5% 

CAC=0 516, 69 % 128.3 +/- 5.7 0.019  ( 0.010, 0.04) 183 

CAC 1-100 185, 25 % 128.8 +/- 5.9 0.05 ( 0.03, 0.095) 76 

CAC>100 43, 6 % 127.8 +/- 5.9 0.121 ( 0.05, 0.268) 47 

ASCVD risk 7.5-14.9% 

CAC=0 280, 46 % 129.3 +/- 5.7 0.090 (0.06, 0.131) 39 

CAC 1-100 202, 33 % 129.1 +/- 6.0 0.118 ( 0.079, 0.174) 35 

CAC>100 121, 20 % 129.4 +/- 5.6 0.209 (0.145, 0.296) 19 

ASCVD risk ≥15% 

CAC=0 198, 25 % 130.5 +/- 5.8 0.116 ( 0.077, 0.173) 29 

CAC 1-100 230, 29 % 131.0 +/- 5.8 0.177 ( 0.132, 0.237) 21 

CAC>100 372, 46 % 130.27 +/- 5.8 0.265 ( 0.249, 0.348) 15 

SBP 140-159      

ASCVD risk <7.5% 

CAC=0 122, 66 % 146.8 +/- 5.2 0.034 ( 0.013, 0.088) 44 

CAC 1-100 52, 27 % 146.0 +/- 5.0 0.063 ( 0.021, 0.183) 32 

CAC>100 21, 11 % 147.5 +/- 5.7 0.393 ( 0.219, 0.635) 5 

ASCVD risk 7.5-14.9% 

CAC=0 142, 51 % 147.6 +/- 5.7 0.068 (0.036, 0.127) 23 

CAC 1-100 79, 28 % 147.9 +/- 5.8 0.167 ( 0.099, 0.276) 10 

CAC>100 59, 21 % 146.5 +/- 5.6 0.378 ( 0.268, 0.515) 5 

ASCVD risk ≥15% 

CAC=0 198, 27 % 149.6 +/- 6.0 0.102 ( 0.066, 0.156) 15 

CAC 1-100 213, 29 % 147.9 +/- 5.3 0.195 ( 0.145, 0.258) 9 

CAC>100 316, 43 % 148.3 +/- 5.6 0.320 ( 0.269, 0.378) 5 

SBP 160-179      

ASCVD risk <7.5% 

CAC=0 11, 55 % 169.1 +/- 6.3 0 - 

CAC 1-100 8, 40 % 164.5 +/- 4.8 0 - 

CAC>100 1, 5 % 160.5  0 - 

ASCVD risk 7.5-14.9% 

CAC=0 37, 52 % 165.8 +/- 5.0 0.086 ( 0.028, 0.243) 13 

CAC 1-100 21, 30 % 168.7 +/- 6.5 0.238 ( 0.107, 0.481) 5 

CAC>100 13, 18 % 166.5 +/- 3.7 0.077 ( 0.011, 0.43) 18 

ASCVD risk ≥15% 

CAC=0 77, 29 % 168.2 +/- 6.0 0.236 ( 0.154, 0.353) 5 

CAC 1-100 78, 30 % 168.2 +/- 5.8 0.284 ( 0.190, 0.411) 5 

CAC>100 106, 41 % 168.2 +/- 5.8 0.339 ( 0.254, 0.444) 4 

 

 

 

 



B- ASCVD risk levels of <5%, 5-14.9%, and ≥15% 

 
 

MESA Study Sample 

N (%) Mean (SD) SBP 
10 year cumulative incidence 

(95% CI) 
NNT * 

SBP <140‡ 
     

ASCVD risk <5% 

CAC=0 373, 77 % 128.01 +/- 5.8 0.014 ( 0.006, 0.034) 273 

CAC 1-100 95, 20 % 128.5 +/- 5.9 0.022 (0.006, 0.086) 180 

CAC>100 15, 3 % 127.7 +/-  5.7 0.154 ( 0.040, 0.398) 37 

ASCVD risk 5-14.9% 

CAC=0 423, 49 % 129.2 +/- 5.6 0.090 ( 0.061, 0.131) 39 

CAC 1-100 292, 34 % 129.1 +/- 6.0 0.118 ( 0.079, 0.174) 34 

CAC>100 149, 17 % 129.1 +/- 5.7 0.209 ( 0.145, 0.296) 20 

ASCVD risk ≥15% 

CAC=0 198, 25 % 130.5 +/- 5.8 0.069 ( 0.048, 0.093) 29 

CAC 1-100 230, 29 % 131.0 +/- 5.8 0.106 ( 0.075, 0.149) 21 

CAC>100 372, 46 % 130.27 +/- 5.8 0.189 ( 0.134, 0.264) 15 

SBP 140-159 
     

ASCVD risk <5% 

CAC=0 70, 67 % 146.2 +/- 5.0 0.044 ( 0.014, 0.130) 33 

CAC 1-100 26, 25 % 145.1 +/- 5.3 0.080 ( 0.021, 0.284) 26 

CAC>100 8, 8% 146.8 +/- 6.3 0.417 ( 0.156, 0.820) 5 

ASCVD risk 5-14.9% 

CAC=0 194, 52 % 147.6 +/- 5.6 0.056 ( 0.030, 0.101) 28 

CAC 1-100 105, 28 % 147.6 +/- 5.5 0.136 ( 0.081, 0.223) 12 

CAC>100 72, 19 % 146.8 +/- 5.5 0.379 ( 0.278, 0.502) 5 

ASCVD risk ≥15% 

CAC=0 198, 27 % 149.6 +/- 6.0 0.102 ( 0.066, 0.156) 15 

CAC 1-100 213, 29 % 147.9 +/- 5.3 0.195 ( 0.145, 0.258) 9 

CAC>100 316, 43 % 148.3 +/- 5.6 0.320 ( 0.269, 0.378) 5 

SBP 160-179 
     

ASCVD risk <5% 

CAC=0 5, 56 % 169.4 +/- 6.0 0 - 

CAC 1-100 4, 44 % 163.8 +/- 6.0 0 - 

CAC>100 0, 0% 0 0 - 

ASCVD risk 5-14.9% 

CAC=0 43, 52 % 166.2 +/- 5.3 0.075 ( 0.025, 0.214) 15 

CAC 1-100 25, 30 % 168.2 +/- 6.2 0.200 ( 0.080, 0.416) 6 

CAC>100 14, 17 % 166.1 +/- 3.9 0.143 ( 0.038, 0.461) 10 

ASCVD risk ≥15% 

CAC=0 77, 29 % 168.2 +/- 6.0 0.236 ( 0.154, 0.353) 5 

CAC 1-100 78, 30 % 168.2 +/- 5.8 0.284 ( 0.190, 0.411) 5 

CAC>100 106, 41 % 168.2 +/- 5.8 0.339 ( 0.254, 0.444) 4 

 

*See Table 4 of main paper for footnote 

 

 

 

 



eTABLE 8- Crude Event Rates* and Demographic Adjusted† Hazard Ratios and estimated 10-year NNTs 

for Incident ASCVD or Heart Failure in the MESA study sub-sample with Diabetes, according to baseline 

systolic BP, stratified by ASCVD risk and sub-stratified by CAC 

MAIN 

COMPOSITE 

OUTCOME 

(CVD or CHF) 
 

MESA Sub-sample with DIABETES (N= 559) 

N (%) n (%) 

Crude event rates 

(95% CI) * 

10 year 

cumulative 

incidence  

(95% CI) 

NNT † 
Adjusted HR 

(95% CI) ‡ 

SBP 120-139        

ASCVD risk 

<15% 

CAC=0 48, 63.2% 5, 10.4% 10.4(4.3, 25.1) 0.10 (0.04, 0.23) 35 1.0 

CAC 1-100 25, 32.9% 2, 8.0% 7.6 (1.9, 30.3) 0.04 (0.01, 0.27) 118 0.25 (0.01,12.5) 

CAC>100 3, 3.95% 0, 0.0% - - - - 

ASCVD risk 

≥15% 

CAC=0 63, 30.4% 12, 19.1% 21.2 (12.1, 37.4) 0.16 (0.09, 0.29) 21 1.0 

CAC 1-100 58, 28.9% 15, 25.9% 28.9 (17.4, 47.9) 0.26 (0.16, 0.40) 15 0.88 (0.37, 2.1) 

CAC>100 86, 41.6% 36, 41.9% 47.7 (34.4, 66.2) 0.35 (0.25, 0.46) 10 2.2 (1.1, 4.6) 

SBP 140-159        

ASCVD risk 

<15% 

CAC=0 12, 50.0% 3, 25.0% 23.7 (7.6, 73.4) 0.18 (0.05, 0.54) 9 - 

CAC 1-100 8, 33.3% 3, 37.5% 42.7 (13.8, 132.5) 0.29 (0.08, 0.74) 5 - 

CAC>100 4, 16.7% 3, 75.0% 110.8 (35.7, 343.5) 0.75 (0.34, 0.99) 2 - 

ASCVD risk 

≥15% 

CAC=0 60, 32.4% 13, 21.7% 22.3 (12.9, 38.3) 0.16 (0.09, 0.29) 10 1.0 

CAC 1-100 44, 23.8% 13, 29.6% 32.1 (18.6, 55.2) 0.23 (0.12, 0.39) 7 1.6 (0.65, 4.05) 

CAC>100 81, 43.8% 26, 32.1% 37.8 (25.7, 55.5) 0.33 (0.24, 0.45) 5 2.0 (0.85, 4.7) 

SBP 160-179        

ASCVD risk 

<15% 

CAC=0 2, 40.0% 0, 0.0% 0 0 - - 

CAC 1-100 3, 60.0% 1, 33.33% 33.9 (4.8, 241.0) 0.33 (0.06, 0.95) 6 - 

CAC>100 - - - 0 - - 

ASCVD risk 

≥15% 

CAC=0 11, 19.3% 5, 45.5% 65.1 (27.1, 156.5) 0.47 (0.23, 0.79) 3 1.0 

CAC 1-100 19, 33.3% 5, 26.3% 33.8 ( 14.1, 81.1) 0.27 (0.11, 0.58) 5 0.29 (0.06, 1.4) 

CAC>100 27, 47.4% 13, 48.2% 68.5 (39.8, 118.0) 0.41 (0.25, 0.63) 3 1.01 (0.25, 4.1) 

 

*See Tables 3 and 4 of main paper for footnote. Adjusted for age, sex, and race/ethnicity 



E-Table 9. Estimated 10-year NNT for the prevention of ASCVD or heart failure with blood 

pressure (BP) therapy to a systolic BP target of 130mmg versus a systolic target of 120 mmHg, 

stratified by ASCVD risk and sub-stratified by CAC 

 

 

MESA Study Sample 

Mean (SD) 

SBP 

10 year cumulative 

incidence (95% CI) 

130 mmHg 

target 

NNT * 

120 mmHg 

target 

NNT * 

SBP <140†      

ASCVD risk 

<15% 

CAC=0 134.7 (2.6) 0.05 (0.03, 0.08)  129 99 

CAC 1-100 134.7 (2.7)  0.11 (0.07, 0.17)  65 52 

CAC>100 134.8 (2.7)  0.20 (0.12, 0.32)  36 24 

ASCVD risk 

≥15% 

CAC=0 135.4 (2.6)  0.12 (0.07, 0.20)  45 29 

CAC 1-100 135.4 (2.7)  0.17 (0.11, 0.25)  37 21 

CAC>100 135.2 (2.7)  0.20 (0.15, 0.27)  34 15 

SBP 140-159      

ASCVD risk 

<15% 

CAC=0 147.2 (5.5)  0.05 (0.03, 0.09)  50 36 

CAC 1-100 147.1 (5.6)  0.13 (0.08, 0.20)  21 15 

CAC>100 146.8 (5.6)  0.38 (0.29, 0.50 )  7 5 

ASCVD risk 

≥15% 

CAC=0 149.6 (6.0) 0.10 (0.07, 0.16)  19 15 

CAC 1-100 147.9 (5.3)  0.20 (0.15, 0.26)  12 9 

CAC>100 148.3 (5.6)  0.32 ( 0.27, 0.38)  7 5 

SBP 160-179      

ASCVD risk 

<15% 

CAC=0 166.6 (5.4) 0.07 (0.02, 0.20)  23 20 

CAC 1-100 167.6 (6.3)  0.18 (0.08, 0.37)  22 18 

CAC>100 166.1 (3.9)  0.14 (0.04, 0.46)  9 8 

ASCVD risk 

≥15% 

CAC=0 168.2 (6.0)  0.24 (0.15, 0.35)  6 5 

CAC 1-100 168.2 (5.8)  0.29 (0.19, 0.42)  5 4 

CAC>100 168.2 (5.9)  0.34 (0.25, 0.44)  4 4 

 

*See Table 4 of main paper for footnote. †Includes persons with SBP 131-139 for the target of 130 mmHg analysis, 

and those with SBP 121-139 for the target of 120 mmHg analysis. 

 

 



E-FIGURE 1- Kaplan-Meier curves for survival free from the primary outcome of all-cause CVD or heart 

failure in the primary study sample and the SPRINT-eligible subsample, according to categories of CAC, 

stratified by baseline systolic BP. 
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* P value by Log-Rank testing 
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E-FIGURE 2. Kaplan-Meier curves for survival free from the individual outcomes of all-cause CHD, Stroke 

or heart failure in the primary sample and the SPRINT-eligible subsample, according to categories of CAC. 
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* P value by Log-Rank testing 
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