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ASCVD Risk Calculation

ACC/AHA 2013 Cardiovascular Risk Calculator

Age (years)

20-79

Gender

Male
Female

Race

African American

10/15/15 10:36 PM

Calculate your 10-year risk of heart
disease or stroke using the algorithm
published in 2013 ACC/AHA Guideline
on the Assessment of Cardiovascular
Risk
(http://circ.ahajournals.org/content/early/2013/11/1

Other
Total cholesterol

This calculator assumes that you have not had a prior
heart attack or stroke.

130-320
(mg/dL)

HDL cholesterol

UPDATE (9/18/15) -- The calculator now also
incorporates draft guidelines from the USPSTF
(http://www.uspreventiveservicestaskforce.org/Page/Document/draftrecommendation-statement/aspirin-to-preventcardiovascular-disease-and-cancer) for initiating aspirin
therapy.

20-100
(mg/dL)

Systolic blood
pressure (mmHg)

90-200

Diastolic blood
pressure (mmHg)

30-140

Treated for high
blood pressure

No

Diabetes

No

10 year ASCVD
Risk Estimate

UPDATE (5/26/14) -- The calculator now also
incorporates guidelines from JNC-8
(http://jama.jamanetwork.com/article.aspx?
articleid=1791497) for blood pressure management.

An excel spreadsheet
(http://static.heart.org/ahamah/risk/Omnibus_Risk_Estimator.xls)
is also available for download.

Yes

Yes
Smoker

No
Yes

Calculate
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Viewpoint

Headed in the Right Direction But
at Risk for Miscalculation
A Critical Appraisal of the
2013 ACC/AHA Risk Assessment Guidelines
Nivee P. Amin, MD, MHS,* Seth S. Martin, MD,* Michael J. Blaha, MD, MPH,*
Khurram Nasir, MD, MPH,*y Roger S. Blumenthal, MD,* Erin D. Michos, MD, MHS*
Baltimore, Maryland; and Miami Beach, Florida
The newly released 2013 ACC/AHA Guidelines for Assessing Cardiovascular Risk makes progress compared with
previous cardiovascular risk assessment algorithms. For example, the new focus on total atherosclerotic
cardiovascular diseases (ASCVD) is now inclusive of stroke in addition to hard coronary events, and there are now
separate equations to facilitate estimation of risk in non-Hispanic white and black individuals and separate
equations for women. Physicians may now estimate lifetime risk in addition to 10-year risk. Despite this progress,
the new risk equations do not appear to lead to signiﬁcantly better discrimination than older models. Because the
exact same risk factors are incorporated, using the new risk estimators may lead to inaccurate assessment of
atherosclerotic cardiovascular risk in special groups such as younger individuals with unique ASCVD risk factors. In
general, there appears to be an overestimation of risk when applied to modern populations with greater use of
preventive therapy, although the magnitude of overestimation remains unclear. Because absolute risk estimates are

† Percentage discordance calculation: ([{expected percentage − observed percentage}/observed percentage] × 100).
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Challenges with Risk Assessment & Management
Guidelines in 2015
Appendix Table 7. Predicted and Observed Events Using the AHA-ACC-ASCVD Risk Score Among MESA Participants Linke

Accurate risk assessment of atherosclerotic carease (ASCVD) is essential to effectively balance
enefits of therapy for primary prevention.

compare the calibration and discrimination of the
Heart Association (AHA) and American College of
CC) ASCVD risk score with alternative risk scores
preventive therapy as a cause of the reported risk
using the AHA-ACC-ASCVD score.

154% in men and 8% to 67% in women. Overestimation was
noted throughout the continuum of risk. In contrast, the Reynolds Risk Score overestimated risk by 9% in men but underestimated risk by 21% in women. Aspirin, lipid-lowering or antihypertensive therapy, and interim revascularization did not explain
the overestimation.
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Systematic overestimation of risk is a
significant concern if it leads to prescription
of statin therapy (and its potential adverse
effects) among groups in which actual risk
scores are lower than predicted. (Ridker P
et al Ann Intern Med 2015)

Two third patients averse to taking long term medication unless at high
risk and substantial benefit.
(Fontana M et al , Circulation 2015)
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Looking upside down: what is value
of absence of CAC?
Study Type

Population
(n)

CAC=0
(%)

FU
(Years)

Number of
events (%)

Meta-Analysis *

71,595

29,312
(41%)

4.3

154 (0.47%)
CVD events

Retrospective**

44,052

19,898
(45%)

5.6

104 (0.52%)
Deaths

Prospective***

6,809

3,414
(50%)

4.1

17 (0.52%)
CHD events

*Sarwar A, Shaw LJ, Shapiro MD, Blankstein R, Hoffman U, Brady TJ, Cury R, Budoff MJ,
Blumenthal RS, Nasir K. JACC Imaging 2009
** Blaha M, Budoff MJ, Shaw LJ, Khosa F, Rumberger JA, Berman D, Callister T, Raggi P,
Blumenthal RS, Nasir K. JACC Imaging 2009
*** Budoff M, McClelland R, Nasir K, Greenland P, Kronmal RA, Kondos G, Shea S, Lima JAC,
Blumenthal RS. Am Heart J 2009
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Aims

We sought to evaluate the impact of coronary artery calcium (CAC) in individuals at the extremes of risk factor (RF)
burden.
.....................................................................................................................................................................................
Methods
6698 individuals from the Multi-Ethnic Study of Atherosclerosis (MESA) were followed for coronary heart disease (CHD)
events over mean 7.1 + 1 years. Annualized CHD event rates were compared among each RF category (0, 1, 2, or ≥3)
and results
after stratification by CAC score (0, 1–100, 101 –300, and .300). The following traditional modifiable RFs were considered: cigarette smoking, LDL cholesterol ≥3.4 mmol/L, low HDL cholesterol, hypertension, and diabetes. There
were 1067 subjects (16%) with 0 RFs, whereas 1205 (18%) had ≥3 RFs. Among individuals with 0 RFs, 68% had CAC
0, whereas 12 and 5% had CAC .100 and .300, respectively. Among individuals with ≥3 RFs, 35% had CAC 0,
whereas 34 and 19% had CAC .100 and .300, respectively. Overall, 339 (5.1%) CHD events occurred. Individuals
with 0 RFs and CAC .300 had an event rate 3.5 times higher than individuals with ≥3 RFs and CAC 0 (10.9/1000 vs.
3.1/1000 person-years). Similar results were seen across categories of Framingham risk score.
.....................................................................................................................................................................................
Conclusion
Among individuals at the extremes of RF burden, the distribution of CAC is heterogeneous. The presence of a high CAC
burden, even among individuals without RFs, is associated with an elevated event rate, whereas the absence of CAC, even
among those with many RF, is associated with a low event rate. Coronary artery calcium has the potential to further risk
stratify asymptomatic individuals at the extremes of RF burden.

ution by Dyslipidemia Categories

Keywords

Coronary artery calcium † Risk factors † Coronary heart disease

Cardiovascular risk assessment among asymptomatic individuals
has traditionally been based on the presence or absence of risk
factors (RFs). For example, the National Cholesterol Education
Program Adult Treatment Panel III (NCEP ATP III) cholesterol-

lowering guidelines recommend that individuals without a coronary heart disease (CHD) risk equivalent have an initial risk
assessment based on number of RFs present.1 Using these tools,
patients who have no RFs are categorically considered low risk,
while those with many RFs are nearly always considered high
risk. Despite the widespread use of RF-based assessments, most

2.7 to 5.9 per 1000 person-years acrossData
LA categories.
Individuals
with 0 at:
LA and CAC ≥100 had a higher event rate
Supplement
(unedited)
http://circ.ahajournals.org/content/suppl/2013/10/20/CIRCULATIONAHA.113.003625.DC1.html
compared
with individuals with 3 LA but CAC=0 (22.7 versus 5.9 per 1000 person-years). Similar results were obtained
when we classified LA using data set quartiles of total cholesterol/high-density lipoprotein cholesterol, low-density
lipoprotein cholesterol, non–high-density lipoprotein cholesterol, or low-density lipoprotein particle concentration and
guideline categories of low-density lipoprotein cholesterol or non–high-density lipoprotein cholesterol.
Conclusions—CAC may have the potential to help match statin therapy to absolute CVD risk. Across the spectrum of
dyslipidemia, event rates similar to secondary prevention populations were observed for patients with CAC ≥100.
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Conclusion

Among individuals at the extremes of RF burden, the distribution of CAC is heterogeneous. The presence of a high CAC
burden, even among individuals without RFs, is associated with an elevated event rate, whereas the absence of CAC, even
among those with many RF, is associated with a low event rate. Coronary artery calcium has the potential to further risk
stratify asymptomatic individuals at the extremes of RF burden.
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“But…. What about this specific patient
with 10-yr ASCVD Risk of 12%?”
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ABSTRACT

5 QUESTIONS

BACKGROUND The American College of Cardiology (ACC)/American Heart Association (AHA) cholesterol management
guidelines have signi�cantly broadened the scope of candidates eligible for statin therapy.
OBJECTIVES This study evaluated the implications of the absence of coronary artery calcium (CAC) in reclassifying

“How many adults aged 45 and above
are candidates for statins?”

F I G U R E 1 Statin Eligibility Among the Baseline Study Population

LDL190
mg/dl
(n=94)

Recommended High Intensity Statin

No

Recommended High Intensity Statin
(n=392)
Diabetes
LDL 70–189
mg/dl
(n=461)
Recommended Moderate Intensity
Statin (n=69)

No

Primary prevention, No diabetes, LDL 70–189 mg/dl
(n=4203)

7.5% 10–year ASCVD risk
Statin Recommended
(n=1822)

5–7.5% 10–year ASCVD risk
Statin Considered
(n=589)

<5% 10–year ASCVD risk
Statin not Recommended
(n=1792)

Overall, 50% of the study population was recommended for moderate- to high-intensity statin, 12% was considered for statin, and 38% was not eligible for
statin therapy. ASCVD ¼ atherosclerotic cardiovascular disease; LDL ¼ low-density lipoprotein.

“What is the probability of CAC=0 across
statin recommendation groups?”

FIGURE 2

CAC Distribution Across Statin Eligibility Groups
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“Will CAC=0 lower risk below threshold
where statins are recommended?”

T A B L E 2 ASCVD and CHD Outcomes With CAC Across Statin Eligibility Groups

ASCVD

N

Statin recommended

Events (%)

Event Rate
Per 1,000
Person-Years
(95% CI)

HR (95% CI)

Even

2,377

CAC ¼ 0

978

48 (4.9)

5.2 (4.0–7.0)

Reference group
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CAC 1-100
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56 (7.9)

8.8 (6.8–11.4)

1.64 (1.11–2.43)

37

CAC >100

685

91 (13.3)

15.4 (12.5–18.9)

2.88 (1.97–4.21)

61

1,399

147 (10.5)

12.0 (10.2–14.1)

2.15 (1.53–3.04)

98

Any CAC present
Statin considered

589

CAC ¼ 0

338

5 (1.5)

1.5 (0.6–3.6)

Reference group

2

CAC 1-100

184

14 (7.6)

7.8 (4.6–13.2)

5.45 (1.90–15.6)

9

CAC>100

67

4 (6.0)

6.3 (2.4–16.8)

4.23 (1.10–16.2)

3

251

18 (7.2)

7.4 (4.7–11.8)

5.11 (1.8–14.1)

12

1,417

19 (1.3)

1.3 (0.9–2.1)

Reference group

13

CAC 1-100

298

3 (1.0)

1.0 (0.3–3.1)

0.7 (0.2–2.3)

1

CAC >100

77

7 (9.1)

9.6 (4.6–20.2)

6.1 (2.4–15.6)

7

375

10 (2.7)

2.7 (1.4-5.0)

1.7 (0.7–3.9)

8

Any CAC present
Statin not recommended
CAC ¼ 0

Any CAC present

1,792

“Is CAC testing useful across the
entire spectrum of risk categories?”

Coronary Artery Calcium Testing Among Statin Candidates

OCTOBER 13, 2015:1657–68

C E N T R A L I L L U S T R A T I O N Impact of the Absence of CAC in Reclassifying Risk Below the Threshold for Statin Consideration
Suggested by ACC/AHA Cholesterol Management Guidelines Across the Spectrum of Estimated 10-Year ASCVD Risk Score
(Nondiabetic Patients With LDL-C of 70 to 189 mg/dl)

Statin Not Recommended
10 Year ASCVD <5%
(n = 1,792)

CAC = 0
79%

CAC >0
21%

1.3/1,000

2.7/1,000

Considered for Statin
10 Year ASCVD 5-7.5%
(n = 589)

Recommended Statin
10 Year ASCVD 7.5-20%
(n = 1,381)

CAC = 0
57%

CAC >0
43%

CAC = 0
45%

1.5/1,000

7.4/1,000

4.6/1,000

CAC >0
55%

10.4/1,000

Recommended Statin
10 Year ASCVD >20%
(n = 441)

CAC = 0
26%

11.7/1,000

CAC >0
74%

14.2/1,000

Nasir, K. et al. J Am Coll Cardiol. 2015; 66(15):1657–68.

The absence of CAC reclassi�es risk below the threshold for statin consideration in 40% (956 of 2,411) of statin candidates (>5% ASCVD estimate), and in
49% (956 of 1,970) of those with ASCVD risk between 5% and 20%. ACC/AHA ¼ American College of Cardiology/American Heart Association; ASCVD ¼
atherosclerotic cardiovascular disease; CAC ¼ coronary artery calcium; LDL-C ¼ low-density lipoprotein cholesterol.

Consideration

of

CAC

testing

for

identifying

already candidates (recommended or considered) for

appropriate candidates for statin therapy is not a

statins. In this setting, screening with CAC testing to

“How Can We Use CAC=0 in Shared
Decision Making”?

Op-Ed: Coronary Calcium for
Informed Statin Choices

r Informed Statin Choices | Medpage Today

11/4/15

their accurate risk status to guide treatment choices, one can
— It's not about screening, says Khurram Nasir,
optimistically
we are almost there with CAC testing.
MD,reason,
MPH
by Khurram Nasir MD, MPH

However, this pragmatic approach is only worthwhile if two
conditions are
First,
the
a statin
In this met.
guest post,
Khurram
Nasir respective
MD, MPH, of Baptistpatient
Health South is
Florida
in
Miami, expands on the implications of the findings his group reported this week
candidate, especially
in the intermediate-risk range of 5% to
suggesting that intermediate-risk patients with a coronary artery calcium (CAC)
score of 0 could safely skip a statin. See MedPage Today's report on the results
20%, and secondly,
also willing to avoid therapy based on
here.
revised lower risk with a CAC score of 0. On the other hand, if
If our ultimate goal is to empower patients with knowledge of their accurate
your patientriskisstatus
willing
to consider
statin
therapy
to guide treatment
choices, one
can optimistically
reason,even
we are at these
almost there with CAC testing.
lower-risk thresholds, CAC testing is of little value in this
situation.
http://www.medpagetoday.com/Cardiology/Prevention/53973
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Patient # 1: ASCVD 12%

Patient # 2: ASCVD 12%

Patient Discussion (part 1)

Patient Discussion (part 1)

Patient Discussion (part 2)
Probability of CAC categories
Revised Risk with CAC scores
Revised Impact with Statin Use
Costs
Radiation

Patient Discussion (part 2)
Probability of CAC categories
Revised Risk with CAC scores
Revised Impact with Statin Use
Costs
Radiation

CAC=0

Patients decide against CAC

Patients decide against statin

Patients decide for moderate
dose statin

Risk in simple terms
Statin efficacy
Side-effects
Costs

Risk in simple terms
Statin efficacy
Side-effects
Costs

“What about societal perspective?”
….Is the approach of not treating those
with CAC=0 compared to current
guidelines cost-effective”?

Testing all 6-20% 10 yr risk & treating
those with CAC>0 is least costly and
most effective strategy compared to
treat all and ATP III, if the mean cost
of a CAC test is <$150
The break-even point, at which CAC
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Abstract

Data Availability Statement: The simulation model,
which was developed for TreeAge Pro 2011 software,
can be found in Figshare (http://figshare.com/articles/
chd_master_model_7_17_14_trex/1259246). While
the authors cannot make the MESA data public,

cost-effectiveness of incorporating CAC into treatment decision rules has yet to be clearly
delineated.

“What about other markers?”
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De-‐‑risking:  Comparison  of  CAC=0  with  Other  Markers

“KEY TAKE HOME MESSAGE”

$75 to $100 test, that for the radiation equivalent to a mammogram gives a 1-

Op-Ed: Coronary Calcium for
in-2 probability of placing patients in a lower risk category, which could
Informed Statin Choices

potentially allow them to safely opt for more flexible treatment options. One
can even argue

— It's not about screening, says Khurram Nasir,
on
ethics of not disclosing this information.
MD,the
MPH

by Khurram Nasir MD, MPH
It is vital we distinguish
this specific goal, which aims to reduce uncertainty
around risk estimates to facilitate better-informed decisions, from the

In this guest post, Khurram Nasir MD, MPH, of Baptist Health South Florida in
Miami, expands on the implications of the findings his group reported this week
suggesting that intermediate-risk patients with a coronary artery calcium (CAC)
score of 0 could safely skip a statin. See MedPage Today's report on the results
here.

generalized CAC-screening concept. For the later, yes, we need more concrete
evidence for broader recommendations.

However, beforeIf pressing
for new studies, let us pause to garner consensus on
our ultimate goal is to empower patients with knowledge of their accurate
status to guide
treatment
one can optimistically
reason,conventional
we are
constructing bestriskpractices
on
whatchoices,
we already
know. The
almost there with CAC testing.
response "lack of clinical trial evidence" cannot justify the current inertia. We
http://www.medpagetoday.com/Cardiology/Prevention/53973

getoday.com/Cardiology/Prevention/53973
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Op-Ed:
Coronary
Calcium
On the other hand,
some, as
stated in the
editorialfor
accompanying our paper by
Informed
Choices
Sanz et al, are less
optimistic Statin
and suggest
that until robust clinical trial data is
not aboutto
screening,
says Khurram
Nasir,
— It's
generated, "we can
continue
speculate,
assume,
and extrapolate."
MD, MPH

With available evidence,
is challenging to be agnostic with the merits of
by Khurram Nasir MD,it
MPH
having a physician-patient discussion around the option of a widely available,
this guest
Khurram
Nasir MD,equivalent
MPH, of Baptist Health
Florida in
$75 to $100 test,Inthat
forpost,
the
radiation
to aSouth
mammogram
gives a 1Miami, expands on the implications of the findings his group reported this week
in-2 probability of
placing
patients inpatients
a lower
category,
which
suggesting
that intermediate-risk
with arisk
coronary
artery calcium
(CAC) could
of 0 could safely skip a statin. See MedPage Today's report on the results
potentially allowscore
them
to safely opt for more flexible treatment options. One
here.

can even argue on the ethics of not disclosing this information.
If our ultimate goal is to empower patients with knowledge of their accurate
risk status to guide treatment choices, one can optimistically reason, we are
almost there with CAC testing.

It is vital we distinguish this specific goal, which aims to reduce uncertainty
around risk estimates to facilitate better-informed decisions, from the
http://www.medpagetoday.com/Cardiology/Prevention/53973
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generalized CAC-screening concept. For the later, yes, we need more concrete

NOT FOR SCREENING… CAC=0 FOR SDM

61 white Male
T-LDL: 180 mg/dl
HDL: 40 mg/dl
TG: 145 mg/dl
HTN on ACEI
SBP 130 mm Hg
Non smoker
Non diabetic
FH of premature CVD
Hs-CRP: 3.1 mg/L

CAC
TESTING?

