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Objectives

❖ Understand the PREVENT risk calculator

❖ Role of additional risk factors in risk 
stratification

❖ Role of diagnostic testing in risk 
stratification

❖ Review some cases



US Burden of Heart Disease

❖ Each year:

• 600,000 patients die from heart disease

• 1.2 million are hospitalized with a heart attack, 
heart stent, bypass surgery, or valve surgery

• Another 1.0 million are hospitalized with heart 
failure

❖ Each year:

• $350 billion is spent on heart disease



Deaths, 2012
❖ 2,543,000 deaths in the United States

❖ Heart disease (#1), Stroke #3

❖ 599,000 + 143, 000 = 29.1%



29%
❖ This means that if you:

• Eat an average diet

• Exercise irregularly and

• Are overweight

❖ You have a 1/3rd lifetime chance of dying of 
the “average” American heart disease

❖ Your “pre-test probability” or “pre-life 
chance” of heart disease is ~30%



Berry et al, NEJM 2012; 366:321-9



Lifetime Cumulative Risk





How to estimate risk?

❖ Guess?  Gestalt? Gut sense? No!

❖ Risk calculator!

• Framingham - Works great for white men

• Reynolds - Includes hs-CRP and family history

• SCORE – for European populations

• PCE – Increased complexity, overestimated risk 

❖ PREVENT risk calculator

• Key Advantages:

▪ Zip codes replaces race/ethnicity

▪ Good validity, good accuracy

▪ HF an outcome of interest





PREVENT Risk Calculator



PREVENT Risk Calculator



Lipid Treatment Risk Categories

❖ ACC/AHA guidelines (10-year risk)

• Low risk <3% 

• Borderline risk 3 – 4.9%

• Intermediate 5 – 9.9% 

• High risk 10% or higher



3% Explained

❖ Heart disease is responsible for 30% of the deaths 
in the US each year

❖ Death from statins is 1:1,000,000

• You took this chance with your last road trip of 230 miles 
or 10-mile bike ride

• Smoking 1.4 cigarettes

• Single CXR (risk for cancer)

❖ Benefits outweigh the risks at 3%

• Moderate intensity statin initiation would reduce absolute 
risk by 1-1.5% (RR of 30-40%)

❖ 3% cut-off chosen to allow for shared decision 
making



Questions?



❖ The relative risk reduction of statins varies 
directly with their LDL reduction

❖ ~40mg/dL  lower LDL = ~25%  risk

LDL lowering and risk 
reduction



Statins



By achieved LDL level



Regression of Atheroma



All Therapies



Absolute effect sizes!

❖ With an 8% 10-year risk

• High intensity statin →50% risk reduction

• 8% → 4%, 10-year risk

❖ This means that over 10 years:

• No statin: 92% chance of NO heart attack

• With statin: 96% chance of NO heart attack

❖ For some people this is not worth the 
potential side effects



Risk Discussion



Advanced Risk 
Stratification





Additional Risk Considerations

❖ Dietary score

❖ Exercise capacity

❖ Physical activity

❖ Metabolic syndrome

❖ Sitting time

❖ Stress/Hostility

❖ Gingivitis

❖ 2nd hand smoke

❖ E cigarettes/Marijuana

❖ RA, Lupus

❖ Marital satisfaction

❖ Commute distance

❖ Erectile dysfunction

❖ Pollution

❖ Mercury exposure

❖ Uric acid levels

❖ Poor sleep 
• Nighttime light exposure

❖ Loneliness

❖ Etc. etc. etc. 



Risk Score – Modification(s)

❖ 10-year risk score is the beginning of risk 
stratification, not the end 

❖ Key factors to consider

• Family history

• Coronary calcium, hs-CRP, ABI

• Exercise, diet, lifestyle

• Metabolic syndrome, pre-diabetes

• Patient preference



Family History is Not Just Genetics

Genetics, Behaviors, Attitudes, Environments



FHx - Complex Risk Factor

❖ Family history is not bimodal

• Continuous variable

• Age 55 for men is an arbitrary cut-off

• Age 65 for women is an arbitrary cut-off

❖ Number of 1st degree relatives affects risk

❖ Age of onset on first MI affects risk imparted 
to family members



Danish Registry

❖ Born between 1930-1992

❖ 4.4 Million people

❖ 104 Million years f/u

❖ Analysis by:

• # of Relatives

• Age of MI 

• Complexity 

Ranthe et al, PLoS ONE, May 2015
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Age and Complexity – 
Danish Registry

Family Member Age at 

Disease Onset and Risk of MI 

1st Degree 2nd Degree IRR

0 0 1

0 1+ 1.1

1 0 1.5

1 1 1.8

1 2+ 2.5

2+ 0 2.9

2+ 1 3.7

2+ 2+ 7.5

Number and Relationship  of Family 

Members and Risk of MI  (pts age 36-55)



Risk Enhancers



Risk “Reducers”

❖ High exercise capacity

❖ Mediterranean dietary pattern

❖ Family history of longevity

❖ No calcium on CT scans



❖ Must adjust for risk prevalence when using 
novel risk factors

❖ Risk calculator gets you most of the way

• Cannot do more than adjust the base score by 
more than a factor of ~2 to 3 (either up  or 
down)

• Risk score 7% → 3 to 15%





Diagnostic Testing for 
Risk Stratification



Guidelines for Imaging



Advanced Risk Stratification

Yeboah et al, JAMA Aug 2012



http://www.mesa-
nhlbi.org/MESACHDRisk/MesaRiskScore/RiskScore.aspx



Coronary Artery Calcium
❖ Pathognomonic for atherosclerosis, 

correlates directly with the burden of 
atherosclerosis

❖ Available non-invasively, sometime for free

❖ Simple (10 minutes)

❖ Inexpensive (about $150 OOP)

❖ Can risk-stratify patients

• High-risk (needs treatment)

• Low-risk (does not need treatment)





Risk of Death

❖ Cohort of 10,377 asymptomatic

❖ 5 years follow-up.  Had Framingham risk

Shaw et al, Radiology 2003



Death at 5 years by CAC

Shaw et al, Radiology 2003



Guidelines

CAC is categorized:
• Absent (0)
• Minimal (1-9) 
• Mild (10-99)

• Moderate (100-299)
• Severe (300-999)
• Extensive (≥1000)



CAC Score and Rx

❖ Calcium 0 = 10 years of disease-free living

• Typically repeat in 5 years

❖ CAC= 300

• Aspirin

• High Intensity Statin

• Secondary prevention goals, LDL <55

❖ CAC > 1000

• Stress test still not needed, but controversial



CAC and Health Behavior

❖ 510 patients with CAC score

❖ 6 year follow-up survey for health behaviors

❖ Shown pictures of calcium
Schwartz et al, J Behav Med 2011 (34):148



CAC and Behavior Change 2

❖ 980 patients

❖ CAC

❖ 3 year later

❖ Assessed Behavior 
Change

Orakzai et al, Am J Cards 2008; 101:999-1002



Case Scenario #1, 2012

❖ 63 yo man, asymptomatic, Caucasian

❖ Hyperlipidemia, on rosuvastatin

❖ No family history of early CHD

❖ Regular cigar user

❖ BP is 128/86

❖ Total Cholesterol 189, HDL 41, LDL 117

❖ Not interested in exercise or quitting cigar 
use



Questions

❖ Does this man have obstructive coronary 
artery disease?

❖ What is his risk of a major coronary event 
in the next 10 years?



Case Conclusions

❖ 10-year ACC/AHA risk: 12.2%

❖ Patient underwent CAC screening



http://www.mesa-
nhlbi.org/MESACHDRisk/MesaRiskScore/RiskScore.aspx



CAC

❖ Total Score: 1382 
(96th)



Follow-up Appointment

❖ We strongly encouraged statin adherence (LDL 
goal <70) quitting cigars, and lifestyle change!

❖ Patient was surprised, willing to quit cigars, 
increase statin dose



Case #2, June 2021
❖ CC: Severe hyperlipidemia

❖ HPI: 55 yo man, no symptoms

• Exercises regularly, 1 hr per day

• Simvastatin 10 mg for 3 years 

▪ myalgias, “brain fog”

❖ PMH: 

• Erectile Dysfunction

• Hyperlipidemia

• No smoking, no diabetes

❖ Meds: Tylenol - PRN, MVI, Vit D

MRN:1791647



Family History, Exam, Labs

❖ Family History

• Mom – alive, well, age 85

• Father – alive, well, age 88

• Longevity in uncles, siblings

• Some DM, no CAD, No vascular disease

❖ Exam; 135/65.  Wt is 181, BMI 26

❖ No xanthomas, no corneal arcus

❖ TC: 296, TG: 82, HDL:73, LDL:207

❖ EKG normal, Echo normal

❖ Next steps?



Calcium Score = 0



LDL – Trends over Time



Risk Re-stratification

❖ Does not have Familial Hypercholesterolemia

❖ NHLBI MESA without calcium: 4%

❖ NHLBI MESA with calcium: 2%

❖ ApoB: 146, lower than expected for LDL level

❖ Adjusted risk: ~1.5%

➢Family history of longevity

➢Exercise



Rest of the Story

❖ More History:

• Patient had been on a keto-diet for 5 years

• Lost 45 pounds, gained muscle

❖ Patient declined statin

❖ Repeat CAC in 5 years

• Has not been back (currently due)



Case #3 – Oct 2024

❖ 39 yo man with chest pain x 4 weeks

• Substernal pressure, intermittent, heaviness

• Radiates to throat, 

• Stressed at home

• Physically active, no CP or SOB

❖ PMH: Hyperlipidemia

❖ Atorvastatin 10 mg

❖ No tobacco, no diabetes



FamHx, Exam, Tests

❖ Lipids: TC 262, TG 385, HDL 43, LDL 142

❖ Family History

• Grandfather – MI (death) at 55, DMII

• Father: HLD, HTN

• Mother: Thyroid Dis

❖ Exam

• BP 155/92, HR 65, BMI 29

• Rest of exam unremarkable

❖ EKG is normal

❖ Treadmill stress in 2021 was normal



Assessment

❖ Likely GI in etiology

• Trial of PPI

❖ Given family history 

• CT Heart W/O Dye Quan Eval



Calcium Score

❖ Coronary Calcium Scoring 
Summary:    

❖ Left Main:     Score 0.

❖ LAD:            Score 127.

❖ Circumflex:   Score 0.

❖ Right:           Score 72.6.

❖ TOTAL:         Score 200

❖ The Agatston coronary 
calcium score is 200.  

❖ The observed calcium score 
is at the 99th percentile

❖ “Mild CAC”



More Chest Pain

❖ Seen in ER shortly after results

❖ Cardiology saw patient

• Evaluation negative  (EKG normal, Trop –neg)

❖ CT-Angiogram





Management

❖ CT Coronary 
Angiogram

• D3 – 70%

• pLAD – 25%

• RCA - mild

❖ Cath:
❖ LMCA: Normal.

❖ LAD: Mild luminal 
irregularities (<30%).

❖ Lesion in 2nd Diag: 
Proximal subsection.20% 
stenosis 10 mm length. 

❖ LCx: Mild luminal 
irregularities (<30%).

❖ RCA: Minimal luminal 
irregularities.



Cardiology f/u

❖ “Hyperlipidemia-improved but still not at goal. 
Primary prevention LDL less than 100 would be the 
goal. He continues to be compliant with 
atorvastatin 40 mg daily and lifestyle 
modifications.”

❖ Medications:

• Atorvastatin 40 mg

• Ezetimibe 10 mg

• Nitro (SL), Fish Oil, MVA, Vit D

❖ 4/16/26

• Lipids:  TC 147; TG 147, HDL 44, LDL 81

• Lp(a) 11.1, Apo B 101 

_______________________



Questions?

Quinn.PackMD@baystatehealth.org



Favorite Quotes



LDL Cholesterol, Mean ±SD
US Population Average
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Physiologic Normal
 LDL Cholesterol
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Costs

❖ Statin – generic

❖ Ezetimibe - generic

❖ Alirocumab/Evolocumab - $5850/year

❖ Inclisiran – $3,373 per dose

❖ Bempedoic Acid - $405/month – $4860/yr.

❖ Icosapent Ethyl - $5400/yr

❖ When LDL<100, some caution about price 
is indicated



Baystate Cardiology Lipid Clinic

❖ 3300 Main Street, Tolosky Center
❖ Tuesdays 8 AM to 4 PM
❖ New patient visit, in person, 60 minutes

• Detailed history of failed therapies and side effects, med 
rec

• Education on plaque pathogenesis and cardiovascular risk
• Education on low cholesterol diets and benefits of exercise
• Formulate a mutually agreed upon plan for lowering LDL
• Initiate therapy

❖ Return Visit every 5 to 8 weeks, in person, 20 to 
30 minutes
• Discuss side effects/tolerance
• Discuss recent lipid panel results
• Patients are seen until LDL goal is achieved



Lipid Clinic Referral Pathway

❖ Send a CIS message: 

• To: Cardiology-Admin

• cc: Simonich PharmD, Nicholas and Pack MD, 
Quinn

❖ Please indicate that you wish to refer the pt 
to the Lipid Clinic

• List failed therapies

• LDL goal <100, <70, or <55

• Primary or secondary prevention
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