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Your cardiology 
colleague who did 
not get to come to 
today’s 
Cardiovascular 
Symposium India 
meeting, asks you 
the following 
questions: 



1. What is CAC….and how is this test done? 

2. When is CAC testing useful ? 

3. How does CAC enhance risk assessment ? 

4. What medical therapy is needed ? 

5. When is stress testing helpful ? 

6. What if the patient has a prior chest CT…do I 
need CAC ?  

Most Common Questions: 



• Quick CT scan over heart 
• Gated to ECG 
• Low radiation dose  

Coronary Artery Calcium is Coronary 
Plaque 
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 Assessment of Cardiovascular Risk 

COR LOE Recommendations 

IIa B-NR 

In intermediate-risk or selected borderline-risk adults, if the decision 

about statin use remains uncertain, it is reasonable to use a CAC 

score in the decision to withhold, postpone or initiate statin therapy. 

2020 NLA Scientific Statement 

2018 Multisociety Cholesterol Guideline and 2019 ACC/AHA Prevention Guideline 

2017 SCCT Expert Consensus 2020 Endocrine Guideline 

CAC Testing in Guidelines 
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COR LOE Recommendations 

IIa B-NR 

In intermediate-risk or selected borderline-risk adults, if the decision 

about statin use remains uncertain, it is reasonable to use a CAC 

score in the decision to withhold, postpone or initiate statin therapy. 

2018 Multisociety Cholesterol Guideline and 2019 ACC/AHA Prevention Guideline 

CAC Testing in Guidelines 

Additional possible indications for CAC testing in 2023: 

• Patients who require improved risk assessment 

• Patients who are statin averse or statin intolerant 

• Patients in whom uncertainty on intensity of therapy 



2020 NLA Scientific Statement 2017 SCCT Expert Consensus 2020 Endocrine Guideline 

CAC Testing in Guidelines 

JACC CV Imaging 2022 
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Elevated CAC  Higher Risk of Events 

Increased Risk of: 

- All cause death 

- CV death 

- Non CV death 

- MI 

- CVA 

- Coronary revascularization 

- Heart failure 

- Atrial fibrillation 

- Valvular disease (MAC,AVC) 

Median Annual MACE 
 (Pooled data, SCCT CAC Statement, 2017) 

Silverman et al, EHJ 2014 



Elevated CAC  
Higher Risk of 

Events 

• Increased risk is proportional 
to amount of CAC      

•Risk is incremental to 
traditional risk factors 

CAC=0  
Low Event 

Rates 

CAC = 0  CAC = 126  

• Concept of a “negative risk 
marker” 

• CAC=0 not risk of zero, but risk 
may be low enough that Rx can 
be deferred 

Blaha, Blankstein, Nasir JACC 2019 
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Applying the 2018 ACC/AHA cholesterol 
guideline 

• Calculated 10-year 
ASCVD risk 

• Consider risk 
enhancing factors 

• Patient – Physician 
Discussion on role 
of statins 

Uncertainty about risk 

Preference to avoid 
statin therapy 

Consider CAC Scan 

 If CAC=0, treatment with 
statin may be withheld or 
delayed, except in cigarette 
smokers, strong family 
history of premature ASCVD 

 If CAC 1 to 99: favors statin 
therapy, especially in those 
≥55 years of age 

 If CAC  ≥100 or ≥75th 
percentile, statin therapy is 
indicated 



Treatment Recommendations: Severe CAC 

• Aggressive LDL-C Lowering: High intensity 
statin / ezetimibe / PCSK9i / (Bempedoic 
acid) 

• Antiplatelet agents: ASA ; ? Antithrombotic 
therapy – rivaroxaban 2.5mg bid 

• Blood pressure lowering (<120/80) 

• If diabetes/obesity: GLP1-RA 

• In selected patients: Icosapent Ethyl ;         
↓ inflammation   

• Future options: ↓Lp(a)   

Dietary 
Changes 

Exercise 

Weight Loss 

Avoid tobacco 

Stress 
management 

Diabetes 
management 



Effect of Evolocumab in Patients at High Cardiovascular Risk Without Prior Myocardial Infarction 
or Stroke (VESALIUS-CV) 

CAC>100 

CAC and CCTA Used to Enrich Risk 



 

 

 

LoDoCo2 Trial (NEJM 2020) 



Meta analysis of 6 studies 
When CAC identified:  

↑rate initiation/continuation of aspirin, lipid 

lowering Rx, blood pressure lowering Rx, 

increase in exercise, dietary changes 

(Gupta et al, JACC CV Imaging, 2017) 

Identification of plaque enhances prevention! 



Ron Blankstein 

62% of smokers continue to smoke post MI   
If quit >70% lower all-cause and cardiovascular mortality 

All-cause mortality 

CV mortality 



1. What is CAC….and how is this test done? 

2. When is CAC testing useful ? 

3. How does CAC enhance risk assessment ? 

4. What medical therapy is needed ? 

5. When is stress testing helpful ? 

6. What if the patient has a prior chest CT…do I 
need CAC ?  

Most Common Questions: 



“There is no evidence to support the benefit of performing 
stress testing, or invasive coronary arteriography in 
asymptomatic individuals with high coronary calcium 
scores.” 

Considerations for Stress Testing  

NLA CAC Scientific Statement, 2021 

1. Most Do Not Require Any Stress Testing 



Considerations for Stress Testing  

NLA CAC Scientific Statement, 2021 

1. Most Do Not Require Any Stress Testing 
(No benefit of testing asymptomatic pts) 

“ “” 



Considerations for Stress Testing  

1. Most Do Not Require Any Stress Testing 

“ 

 
2. If severe CAC AND unclear if symptoms, can 

consider exercise treadmill testing 
 

3. Do not send for invasive angiography 
 

4. PET MPI most reassuring if normal  



PET MPI in 63 yo F with severe CAC 

Normal Myocardial Blood 

Flow (MBF) Reserve: 

 

1.Good prognosis 

2. Low likelihood of 

obstructive 3vz 



CAC and Myocardial Blood Flow 
Reserve: Complementary Role 

 MACE: 

• cardiac death 

• myocardial infarction 

• Late revascularization, 

• hospitalization for heart failure 

 1,240 patients 



Limitation: includes both symptomatic and asymptomatic individuals  

6 studies ; 2123 pts 

Low yield of Detecting Ischemia in 
Asymptomatic Individuals with CAC 

In asymptomatic 
patients, 
ischemia < 10% 



“the use of b-blockers was not associated with a 
lower risk of composite cardiovascular events.” 

Is adding B-blockers helpful ? 
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CAC Can Often Be Identified on Images Already Acquired 

Prior chest CT can be used to estimate 
presence and amount of CAC   (although 
this is often not reported) 
 
Even if no score….knowing  if 
mild/moderate/severe amount of CAC 
may be sufficient 

In the future AI used detection of CAC 
may enhance detection  





Take Home 
Points:  

• Patients with elevated CAC have increased risk 

• Intensity of preventive measures based on 
amount of CAC & other risk factors: 

 Lifestyle therapies for all 

 LDL lowering 

 Consider ASA if severe CAC 

 GLP1RA if overweight/DM 

• No further testing required if asymptomatic 

• If uncertain regarding symptoms  ETT 

• If stress test  exercise preferred  

   (PET with quantitative MBFR if available) 



Thank You 



Extra Slides: CAC in Young 



Majority of young 
adults who 

experienced MI 
under the age of 50 

would not have 
been eligible for 

statin therapy prior 
to their MI 

JACC 2018 



Is there a role for selective CAC testing in Young Patients ?  

• Presence of any plaque  higher risk of CHD events. 

• Individuals aged 32-46 in CARDIA: only 10% have CAC  this increases to 
nearly 30% by age 42-56.  

• If use risk factors to define a high risk group 45% of young individuals had 
CAC (Number needed to scan to identify CAC = 2.2) 



•22 346 adults aged 30-49 referred 
for CAC testing. 

•34% had CAC   (7% with CAC>100) 

•CAC  higher risk of CHD, CVD 
and all-cause death 

 

[VAL
UE]
% [VAL

UE]
% 

AGE 40-49 AGE 30-39 

PREVALENCE OF 
CAC>0  IN YOUNG 

ADULTS 



ASA 



New Trials: Aspirin for Primary Prevention 

ASCEND ARRIVE ASPREE, 2018 

15,480 with diabetes and no 
evident CVD.  

12,546 with Moderate CVD risk 
w/o DM or high risk of GI bleeding 

19,114 adults > 70 yr with no 
cardiovascular disease. 

100 mg of aspirin vs. placebo 100 mg aspirin vs. placebo 100 mg aspirin vs. placebo 

Reduction in vascular events was 
counterbalanced by bleeding 

No difference in a composite of CV 
death, MI, UA, CVA, or TIA. With 

increased risk of bleeding 

Aspirin did not prolong disability 
free survival but increased major 

hemorrhage  

N Engl J Med. 2018;379:1529-39 Lancet. 2018;392:1036-46 N Engl J Med 2018; 379:1509-1518 



Modeling Benefit and Risk of Aspirin 

CAC  valuable tool for aspirin therapy allocation 

Cainzos-Achirica et al, Circulation 2020 

Miedema et al, Circ Quality 2014 


