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A Case of Severe Coronary Artery Disease in a Patient with a Coronary Artery Calcium
Score of Zero

Christine Sun, MD and Alanna Chau, MD

Case Presentation

A 64-year-old man presented to the emergency department
(ED) for worsening chest pain. His past medical history in-
cludes pre-diabetes, hyperlipidemia, and episodes of exertional
chest pain with prior negative ischemic evaluation. He
developed atypical chest pain in 2017, described as burning,
sharp pain that was sometimes worsened by exercise and under-
went a stress echocardiogram which was negative. In 2019 he
developed recurrent exertional chest and neck burning pain. CT
coronary calcium scan reported a coronary artery calcium
(CAC) score of 0. His chest pain was attributed to non-cardiac
etiologies. In a desire to reduce medications, the patient and his
primary care doctor used his CAC score to support stopping his
statin.

His symptoms were stable until 1 year later when the exertional
chest pains character became pressure and tight. His symptoms
progressed and he had to stop multiple times during regular
activity due to the pain which consistently improved with rest.
The day prior to ED presentation, he developed sub-sternal
chest pressure, jaw pain, diaphoresis, blurry vision and
shortness of breath while taking out the trash with symptoms
resolving with rest. He was seen by his primary care physician
the next day who referred him to the ED.

In the ED, he was hypertensive, 154/86 mmHg and tachycardic
to 90 bpm. His resting electrocardiogram was normal with no

ischemic changes and serial troponin tests were also negative.
Cardiology was consulted and was concerned for unstable
angina. They recommended coronary angiogram for definitive
diagnosis and started on dual antiplatelet agents and a high
intensity statin. Coronary angiography found severe stenosis of
70-90% in proximal to mid left anterior descending coronary
artery. Four drug eluting stents were successfully placed. The
patient was discharged on goal directed therapy with aspirin,
ticagrelor, atorvastatin, and lisinopril. He underwent cardiac
rehabilitation and at 3-month follow up with cardiology had no
remaining symptoms.

Discussion

Cardiovascular disease is the leading cause of mortality
worldwide with coronary artery disease (CAD) accounting for
approximately 50% of such deaths. Thus, the medical com-
munity needs to accurately and efficiently screen for CAD. The
association between CAD and vascular calcification is well
established. Coronary artery calcium scoring was developed to
stratify patients at intermediate risk of CAD and measure the
extent of atherosclerosis. Because atherosclerosis consists of
calcified plaque, the goal of CAC scoring is to measure the
degree of coronary calcification radiographically correspond-
ing to the following table:

Degree of coronary Absolute CACscore CAC score adjusted for gender,

artery calcification (Agatston method) age and ethnicity - percentile

Clinical interpretation

Absent 0 0
Discrete 1-100 <75
Moderate 101-400 76-90
Accentuated > 400 >90

Very low risk of future coronary events
Low risk of future coronary events; low probability of myocardial ischemia
Increased risk of future coronary events (aggravating factor); consider reclas-
sifying the individual as high risk

Increased probability of myocardial ischemia

Table 1. Degree of coronary artery calcification by absolute CAC scores and adjusted CAC scores with clinical interpretations.*

A CAC score of 0 indicates no coronary calcification on CT and
predicts a very low risk of future coronary events with a relative
risk of 0.09 (95% CI: 0.04 to 0.20; p < 0.001). In a meta-analysis
by Sarwar et al., CAC score as a predictor of stenosis greater

than 50% has sensitivity of 98%, specificity of 40%, with high
negative predictive value (NPV) of 93%, and a positive
predictive value (PPV) of 68%.2 However, the NPV of CAC
scoring in symptomatic patients has more variability, with some



studies showing a lower NPV of 66-65%.% Since symptomatic
high risk lesions often have little or no calcification or calcify
late in the atherosclerotic process, they may be missed by CT
coronary calcium scans.® Min et al. studied progression of a
CAC score of 0 to a positive CAC score, with the score
increasing by 0.5% in the first year, 1.2% in the second year,
5.7% in the third year, 6.2% in the fourth year, and 11.6% in the
fifth year. The mean time to conversion was 4.1 + 0.9 years.*
Despite having a CAC score of 0 with a suggested follow up
exam in 4-5 years, our patient was confirmed to have significant
CAD within 1 year of imaging.

Although CAC scoring can serve as a surrogate for total CAD
burden, will not detect noncalcified plaques which we suspect
was the case for this patient. Coronary atherosclerotic plaques
can be classified as calcified, noncalcified or mixed.> Often,
noncalcified atherosclerotic plaques are more metabolically
active than heavily calcified plaques and are associated with
increased risk of acute coronary syndromes. Studies have
reported statins changing the microarchitecture of plaques with
coronary calcium deposits which potentially increases
stability.® If the patient had continued his statin therapy instead
of stopping, his cardiovascular (CV) event risk could have been
lowered. Paradoxically they may also increase degree of coro-
nary artery calcification.® Therefore it is important to properly
counsel patients on the effects of statins on CAC score and CV
event risk to ensure medication compliance.

Conclusion

In conclusion, this case demonstrates that patients with a CAC
score of O can still have significant CAD. The lower NPV of
CAC scoring in symptomatic patients underscores the
importance of a detailed history and the selection of the most
appropriate test.
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