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Coronary Disease Progression 
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Calcium Score 

• The calcium scale is a linear scale with  

    4 calcium score categories:  

                   0     none 

   1–99     mild 

    100–400     moderate 

          >400     severe 

• Calcium score correlates directly with risk of 
CV events and likelihood of obstructive CAD 

Shaw LJ et al. Radiology. 2003;228(3):826. 4 



Coronary Calcium & Atherosclerosis 

  

 

 

• The amount of calcium roughly 

correlates to the overall          

amount of plaque. 

 

• Calcium is not a sign of plaque   

stability. 
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Ethnic Differences in Coronary 

Calcification 
The Multi-Ethnic Study of Atherosclerosis (MESA) 

6,814 men and women aged 45-84 years 
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Coronary Calcium in CT 

  

  10x 
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5-Year Mortality Rates in Framingham 

Risk Subset by Coronary Calcium Score 
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Coronary Calcium in CT 

  

  
FRS+Coronary Calcium 

FRS+Family History 

N = 6814, 8 yrs Follow-up 

Yeboah et al, JAMA 2012 

Framingham 
Risk Score 
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• MI in 41 pts during 3.2 + 

0.7 years 

• LDL levels similar in MI 

and non-MI pts 

• Relative risk of MI in 

presence of CAC 

progression was 17.2-

fold higher (P<0.0001) 

Progression of Coronary Artery 

Calcium and Risk of First MI 
495 Asymptomatic Patients Started on Statin Therapy 
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Clinical Indications for MSCT 

• Calcium Scoring  risk stratification  

• Non-invasive coronary angiography (CTA) 
in the symptomatic low-risk patient or 
asymptomatic intermediate-risk patient 

 

 A negative test (normal CTA) has a 98% 
chance of revealing normal coronary arteries 
on invasive angiography 
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Coronary Calcium in CT 

  

  

N = 6814, 8 yrs Follow-up 
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Case Presentation 

 M/64  

Asymptomatic subject 

    

검진 coronary CT angiography상  high calcium 

score, r/o diffuse variable stenosis in all 

coronary arteries로 순환기 내과 외래 방문 
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Current presentation 

Medications : Adalat oros 30mg 1T QD, 

Coaprovel 150/12.5mg 0.5T QD 

HTN/DM/dyslipidemia (+/-/-) 

Premature CVD Family history (-) 

 

Smoking (-)  

Alcohol (-) 
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EKG 
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Chest X-Ray 

16 



Echocardiography 
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Coronary artery  calcium score: 3336.35 

       LAD                  LCX                RCA  
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Coronary CT Angiography 



Initial Laboratory Findings 

CBC Hb 16.4 g/dL -  WBC 4,100 /uL  – PLT  136,000 /uL  

Electrolyte Na 139 -  K 4.2 – Cl 105  mmol/L 

Chemistry 

BUN  / Cr   9.5 / 0.79 mg/dL 

Protein  / Albumin   7.1 / 3.9 g/dL 

AST / ALT  62 / 102 IU/L   ALP  68 IU/L    

CRP 3.83 mg/L  

Coagulation  PT  / aPTT  1.03(INR) / 35.9 sec 

Others 
TC 223 mg/dL, TG 127mg/dL, HDL 38 mg/dL,      

LDL 159 mg/dL 
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10-Year Framingham Risk Score 

  Asymptomatic Intermediate risk patient 
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Coronary Angiography 
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Coronary Angiography 



Follow-Up Medication 

• Aspirin 100mg 1T QD 

• Adalat oros 30mg 1T QD 

• Coaprovel 150/12.5mg 0.5T QD 

• Atorvastatin 20mg QD 
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Possible Effects of Treatment in 

Asymptomatic Patients 
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• To evaluate the effect of intensive lipid-lowering 
treatment on coronary artery calcification  

• In a substudy of a trial recruiting patients with 
calcific aortic stenosis. 

• A double blind RCT 

• 102 patients with calcific aortic stenosis and 
coronary artery calcification 

• 48 patients receiving atorvastatin 80mg  vs. 54 
to placebo 

• A median follow-up of 24 months 

Houslay ES et al. Heart. 2006;92(9):1207–12 25 

Statin: Coronary Calcium Score 



Houslay ES et al. Heart. 2006;92(9):1207–12 26 

Statin: Coronary Calcium Score 

• Absolute rate of change in coronary calcium score 
expressed in arbitrary units (AU) per year 

• Despite reduction in LDL and CRP, atorvastatin 80mg 
did not affect the rate of progression of the coronary 
artery calcium score compared with the placebo group 
(26 % vs. 18 %) respectively.  

 



• Hypothesis: compared with placebo, simvastatin 

would reduce the progression of coronary artery 

calcium (CAC) in participants asymptomatic for 

vascular disease. 

• A randomized trial with participants receiving 

simvastatin 80 mg or matching placebo for 12 

months.  

Terry JG et al. Am J Cardiol. 2007;99(12):1714–7. 27 

Statin: Coronary Calcium Score 



• Despite significant reduction in LDL, simvastatin 80mg 

does not reduce progression of CAC compared with 

placebo (9 % vs. 5 %), respectively.  

 
Terry JG et al. Am J Cardiol. 2007;99(12):1714–7. 28 

Statin: Coronary Calcium Score 

Treatment effects on coronary calcium 

Treatment effects on lipids 



• The effect of different intensities of statin therapy 

on CAC in hyperlipidemic postmenopausal 

women was evaluated in the BELLES trial  

• 615 patients were randomly assigned to 

intensive (atorvastatin 80 mg/day) or moderate 

(pravastatin 40 mg/day) lipid lowering 

Raggi P et al. Circulation. 2005;112(4):563. 29 

Statin: Coronary Calcium Score 



Raggi P et al. Circulation. 2005;112(4):563. 30 

Statin: Coronary Calcium Score 

• % change in total calcium volume score (CVS) 

vs. % change in LDL after 12 months 

• There was no difference between the two groups in 

the degree of CAC progression (15.1 vs. 14.3 

percent).  

 



• A multicenter RCT to evaluate the effect of 80 mg vs. 10 

mg atorvastatin on CAC progression over 12 months period.  

• The mean progression of CAC volume score was non-

significantly different between two groups [27 % in 80mg vs. 

25 % in 10 mg, p = 0.65].  

Schmermund A et al. Circulation. 2006;113(3):427–37. 31 

Statin: Coronary Calcium Score 



Puri et al. J Am Coll Cardiol. 2015 Apr 7;65(13):1273-82 32 

Plaque Calcification in the Setting of 

No-Statin vs. High-Intensity Statin 



Statin: Cardiac Events 

• A double-blinded, placebo-controlled RCT of 

atorvastatin 20 mg daily, vitamin C 1 g daily, and 

vitamin E 1,000 U daily, vs. placebos 

• 1,005 asymptomatic men and women age 50–70 

years 

• Coronary calcium scores ≥ 80th % for age and gender. 

• Followed for 4.3 years for occurrence of cardiac 

events.  

 

Arad Y et al. J Am Coll Cardiol. 2005;46(1):166–72. 33 



Statin: Cardiac Events 

Arad Y et al. J Am Coll Cardiol. 2005;46(1):166–72. 34 

Limitations  underpowered, relatively lower dose of  

   atorvastatin, low-risk patients 



CAC and Clinical Guideline 

• The SHAPE(Screening for Heart Attack Prevention and 

Education) Guideline of 2006 was the first to recommend 

statin treatment in primary prevention based primarily on 

subclinical atherosclerosis as defined by coronary artery 

calcium and carotid intima medial thickening. 

Naghavi M et al. Am J Cardiol. 2006;98:2H–15H. 35 



SHAPE Guideline  
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Aspirin 

• We studied 4,229 participants from the Multi-Ethnic Study 

of Atherosclerosis (MESA) who were not on aspirin at 

baseline and were free of diabetes mellitus.  

• Using data from median 7.6-year follow-up 

 

• For the primary prevention of CHD, MESA 

participants with CAC≥100 had favorable 

risk/benefit estimations for aspirin use while 

participants with zero CAC were estimated to 

receive net harm from aspirin. 

Miedema et al. Circ Cardiovasc Qual Outcomes. 2014 May;7(3):453-60 37 



Calcium Channel Blocker 

• A study to compare the effect of nifedipine once daily to 

co-amilozide diuretic treatment of high-risk hypertensive 

patients on progression of CAC over 3-year time interval. 

 

• A total of 201 patients with a total calcium score of ≥10 at 

the onset of study who underwent an annual double-helix 

computerized tomography for 3 years were analyzed for 

efficacy. 
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Calcium Channel Blocker 

• Median and interquartile range of absolute change in 

Total calcium score (TCS) for nifedipine vs co-amilozide. 

• Treatment with nifedipine once daily was associated with 

significant slower progression of CAC in hypertensive 

patients compared with co-amilozide over 3 years (40 % 

vs. 78 %, p = 0.02), respectively.  
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Estrogen Therapy 

• Substudy of the Women's Health Initiative trial of 

conjugated equine estrogens (0.625 mg per day) as 

compared with placebo  

• Women who had undergone hysterectomy, performed CT 

of the heart in 1,064 women aged 50 to 59 years at 

randomization.  

• Imaging was conducted at 28 of 40 centers after a mean 

of 7.4 years of treatment and 1.3 years after the trial was 

completed (8.7 years after randomization). 

Manson et al. NEJM. 2007 ;356(25):2591-602. 40 



• The mean CAC score after trial completion was lower 

among women receiving estrogen (83.1) than among 

those receiving placebo (123.1) (P=0.02).  

Manson et al. NEJM. 2007 ;356(25):2591-602. 41 

Estrogen Therapy 



Testosterone 
• Testosterone’s Effects on Atherosclerosis Progression was a 

placebo-controlled, double-blind, randomized trial involving 308 

men 60years or older with low or low-normal testosterone levels 

(100-400 ng/dL; free testosterone <50 pg/mL). 

• 156 participants were randomized to receive 7.5 g of 1% 

testosterone and 152 were randomized to receive placebo gel 

packets daily for 3 years. 

Basaria S et al. JAMA. 2015 Aug 11;314(6):570-81 42 



Aged Garlic Extract 
• Aged garlic extract and supplements have also been shown 

to reduce the progression of CAC over 1 year compared with 

placebo in a double blind randomized clinical trial.  

Budoff MJ et al. Prev Med. 2009;49(2–3):101–7. 43 



Summary 
 The absence of coronary calcified plaque conveys an 

extraordinarily low long term cardiovascular risk. 

 Statins did not decrease coronary calcium score with favorable 

benefit in clinical outcomes. 

 Anecdotal data: 

 Aspirin  For the primary prevention of CHD, participants with 

  CAC≥100 had favorable risk/benefit estimations.  

 Nifedipine  Significant slower progression of CAC in  

  hypertensive patients  

 Estrogen  Significant slower progression of CAC in post  

  hysterectomy patients  

 Aged garlic extract  Reduce the progression of CAC 

 Testosterone  No difference in CAC score. 
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Conclusions 

• There is no specific treatment available that 

stops or lowers coronary calcium. 

• Treatment of individuals with high calcium 

scores should aim at reducing risk.  

 Treating lipid disorders, high blood pressure, and 

diabetes if present. 

 Refraining from smoking is essential. 

 Regular, moderate exercise is advised.  
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Conclusions 

• Due to the overwhelming evidence of 

benefit in individuals with atherosclerotic 

heart disease, treatment with aspirin and 

statins is often advised. 
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Thank You For Your Attention ! 
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