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Abstract

Background: Cardiovascular diseases are emerging
as a major cause of mortality and disability in
India. Coronary artery Calcium (CAC) has been
proposed as an additional tool for risk re-stratification
for Primary prevention. However, there is a lack of data
Indian

for its incremental value assessment in

patients.

Methods: This study included 150 patients presenting

with risk factors for Cardiovascular Diseases or

Symptoms. 10-year risk of CVD was calculated using
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two risk assessment models Revised American

College of Cardiology/American Heart Association
(Risk ACC/AHA) and WHO Risk Prediction Charts.
CT Angiography and Coronary Artery Calcium Scoring
was done in each patient.

Results: 48.2 % (28/57) of patients in Statins
recommended category (10 yr ASCVD Risk >7.5 %)
and 11/17 (64.7%) in Statin Considered group
(ASCVD Risk 5-7.5 %) according to guidelines had
CAC Zero. 13/75 (17.3 %) of patients in whom statin
was not recommended had a non-zero Coronary artery

Calcium. Atotal of 52/150 (34.6%) (Statin not needed
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with CAC non-zero -13, Statin considered and
recommended with CAC zero - 39) would be risk re-

stratified using CAC.

Conclusion: One Third Patients would be risk re-
stratified using Coronary Artery Calcium Score as an
to convention Cardiovascular Risk

additional tool

Scores.

Introduction

Cardiovascular risk assessment is the keystone of
primary prevention of atherosclerotic CV disease
(ASCVD) [1,2]. Future risk assessment is typically
calculated in 10 year or lifetime basis and helps in
tailoring the therapy. Population based risk calculators
like pooled cohort risk equation, WHO-ISH Risk score
and Framingham Risk Score have been typically used
for these calculations. Newer tools like CACS (coronary
artery calcium Score), CIMT (Carotid Intima Media
thickness) and hsCRP have been proposed for adjuvants

for better risk stratification [3-5].

CACS has been shown to be an excellent predictor of
CV Risk events [6-11] which considerably helps in risk
restratification in these cohorts. Some studies have
suggested using ‘power of zero’ [12-16]; using Zero
calcium Score to downgrade statin therapy in various
primary prevention cohorts. In a recent meta-analysis
the event rate in 29,312 individuals was very low (0.47
%) over a period of mean follow up of 50 years and
these individuals had a relative risk of 0.15 in
comparison to CACS > 0, thereby implying an 85%
lower risk for individuals with zero calcium score [17].

Recent AHA update for primary prevention [18]
suggests that CACS be now used as a two-way tool for
moving individuals both up and down the risk

spectrum) for individuals in whom treatment might be
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considered. A recent study suggests up to half of
patients in the intermediate risk group could be taken
off statins (as they have CAC of zero) using this
approach [17].

However, we could find no Indian studies in literature
evaluating the effect of this approach on primary

prevention strategy.

Hence this study was undertaken to evaluate the
incremental effect of CACS on Risk assessment

strategies for primary prevention in our cohort.

Material and Methods

Our Cohort included 150
presenting to Outpatient Department of a tertiary
Hospital between February 2018 to Jan 2019.

consecutive  patients

The patients with known Atherosclerotic Cardiovascular
disease (MI,Stroke, Peripheral Arterial Disease were

excluded from Study).

History and clinical examination were done in each
patent especially with respect to the presence of
significant CVD risk factors. Physical examination
consisted of General Physical examination and
examination of Cardiovascular (CV) system. Height
and body weight were measured and body mass index
(BMI) was

hypertension were defined

calculated. Smoking, diabetes and
according to  the

National Health Interview Survey (NHIS).

Biochemical parameters Fasting and Random blood
sugar, Lipid profile was performed in every patient.
Systolic and diastolic Blood pressure was recorded in

each patient.
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Risk Score calculation

Two risk calculators (WHO ISH RISK and Risk
ACC/AHA) were used to calculate 10-year
having a major CV event (CV death, Ml or stroke) for
InRisk ACC/AHA calculator, the race

was taken into account as an additional factor.

risk of

every patent.

Calculators were available on the following websites
(https://mww.framingham heartstudy.org/risk-
functions/cardiovascular-disease/10-yearrisk.php#,

https://sanjaybasu.shinyapps.io/ascvd/). whoshRsk R
package. Was used to calculated WHO-ISH RISK.
Using different risk calculators, 10-year CVD risks

were divided into the five sub- categories -low risk

(<10%,10-20%) and high  risk  (20-30%,30-
40%,>=40%) groups in each model to identify
which  model maximally identifies the high-risk
groups.

Coronary Artery Calcium Scoring
All 64

Angiogram including the asymptomatic subjects with

patients underwent slice Coronary CT

risk factors. The images were obtained with ECG-
gating. Each slice has a 3mm thickness,tube voltage of
120 kVs with a radiation dose less than 2 mSv. All
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studies were interpreted radiologists and

by
cardiologists with speciality in Cardiovascular imaging.

Patients were classified as (a) normal (no calcific or soft
plaque), (b) thick plaque and moderate CAD (<50%
stenosis), (c) obstructive coronary disease (>50%
stenosis).Coronary  artery  calcium

report  was

simultaneously noted in all patients

Statistical analysis
Statistical

version 3.5.0. Values

analysis was carried out by using R

are expressed as meant
standard deviation or as percentages. A p-value <0.05

was considered statistically significant

Results

Our Cohort had 150 patients baseline Variables were as
follows: Middle aged Population (Mean = 51.77, SD =
10.28, IQR [27.00, 76.00]), SBP (Mean = 132.15, SD =
14.68 IQR[96.00, 180.00]), DBP (Mean = 89.43, SD =
9.70, [67.00, 124.00])

Around % population was male, 42% Diabetics,28%
Smokers. 24.6% had a family history of CAD. CT
Angiography was abnormal in 12% patients. Further

Details are shared in Table 1.

Variable levels

Age Mean (SD) 51.8 (10.3)

Alcohol NO 110 (73.3)
YES 40 (26.7)

current_smoker NO 108 (72.0)
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YES 42 (28.0)
SBP Mean (SD) 132.1 (14.7)
DBP Mean (SD) 89.4 (9.7)
Family History NO 113 (75.3)
YES 37 (24.7)
HDL Mean (SD) 43.0 (10.4)
LDL Mean (SD) 130.5 (34.0)
TG Mean (SD) 164.1 (30.2)
Total_Cholesterol Mean (SD) 206.4 (35.7)
Sex FEMALE 59 (39.3)
MALE 91 (60.7)
Diabetes 0 87 (58.0)
1 63 (42.0)
Framingham Risk Score | Mean (SD) 18.3 (14.7)
Smoking 0 108 (72.0)
1 42 (28.0)
ASCVD Risk Score Mean (SD) 8.8 (10.2)
ASCVD_Category <5% 75 (50.0)
5-<7.5% 17 (11.3)
7.5 - <20% 40 (26.7)
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> 20% 18 (12.0)
CAC Category 0 101 (67.3)
1-100 30 (20.0)
>100 19 (12.7)
CAC_Zero 0 101 (67.3)
>0 49 (32.7)
symptoms Atypical Chest Pain | 81 (54.0)
Dyspnea 16 (10.7)
Palpitation 10 (6.7)
Typical Chest Pain | 43 (28.7)
CT_Angiography Abnormal 18 (12.0)
Normal 132 (88.0)
Vessels_involved Double 12 (8.0)
None 132 (88.0)
Single 5(3.3)
Triple 1(0.7)
ASCVD_AHA Statin Not Needed 75 (50.0)
Statin Considered 17 (11.3)
statin Recommended | 58 (38.7)
WHO_ISH Risk <10% 116 (77.3 %)
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10 - <20% 14(9.3 %)
20 - <30% 12(8 %)
30 - <40% 4(2.6 %)
> 40% 4(2.6 %)

Table 1: Baseline Demographic characteristic

Association between CAC and ASCVD Score

62

a0

Count

. = -3
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Statin
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CAC Category
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28

14
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Figure 1: Dodged Bar Chart describing CAC category against Statin Recommendation

The Dodged bar chart represents individual counts
representing frequency of CAC_Cat categories 1-100,0
and >100 in ASCVD categories Statin Not
Needed(ASCVD < 5 %), Statin Considered (5- 7.5 %)
and statin Recommended (>7.5 %).

CAC 0 has the highest percentage in all three groups,
however with decreasing trend: 62/75 (82.67 %) in
group Statin Not Needed. 11/17 (64.71 %) in group
Statin Considered and 28/58 (48.28 %) in group statin
Recommended.

Cardiology and Cardiovascular Medicine

Thus we see that even in Statin recommended group,
Half patients have CAC Zero.

To formally check for association between groups we
We found a
Significant association between CAC category and

performed pearson chi-square test.

ASCVD category. The chi-square statistic was 20.83.
The degree of freedom was 4 and P value was
<0.001.Contingency and Proportion table are shown
below (Table 2 and Table 3)
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AHA Recommendation | CAC Category | n | percentage 95 % Confidence Interval

Statin Not Needed 0 62 | 62/75 (82.67 %) | 72.95% - 89.92%

Statin Not Needed 1-100 11 | 11/75 (14.67 %) | 8.05% - 23.95%

Statin Not Needed >100 2 | 2/75(2.67 %) 0.56% - 8.28%

Statin Considered 0 11 | 11/17 (64.71 %) | 41.14% - 83.71%

Statin Considered 1-100 3 | 3/17(17.65%) | 5.23% - 40.01%

Statin Considered >100 3 |3/17(17.65%) | 5.23% - 40.01%

statin Recommended 0 28 | 28/58 (48.28 %) | 35.76% - 60.96%

statin Recommended 1-100 16 | 16/58 (27.59 %) | 17.37% - 39.97%

statin Recommended >100 14 | 14/58 ( 24.14 %) | 14.56% - 36.22%

Table 2: Contingency Table of Statin Recommendation and CAC risk stratification

Risk Restratification

Using New AHA guideline recommendation a total of 52/150 (Statin not needed with CAC non-zero -13, Statin
considered and recommended with CAC zero - 39) would be risk re-stratified. Around (13/75) 17.3 % patients in
statin not-needed group might be recommended statins, while 39/75 (52%) patients in statin considered or

recommended group,would be considered for risk downgrade.

ASCVD Risk Score in CAC Categories

The mean in Group CAC =0 [8.1 + 11.20] was significantly lower than Group CAC >0 [10.38 + 7.54]. The mean
difference was -2.28 and 95 % confidence interval of the difference was (-5.34 - -0.79). The p value was 0.04. The
t statistic was -2.1 and degree of freedom of the Welch unpaired two-sample t test was 132.7.In Formal statistical

notation this result is expressed as : t(132.7) = -2.1, p= 0.04.
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Figure 2: Box Plot of 10 yr ASCVD Risk Scores in CAC subcategories

Association of CAC with WHO ISH Risk Category
There was a Non-significant association between CAC category. andwho_risk. The chi-square statistic was 10.04 .

The degree of freedom was 6 and P value was 0.12. The distribution is described in Table below.

who_risk CAC Cat | n | value 95 % Confidence Interval
<10% 0 82 | 82/116 (70.69 %) | 61.97% - 78.39%

<10% 1-100 20 | 20/116 (17.24 %) | 11.21% - 24.88%

<10% >100 14 | 14/116 (12.07 %) | 7.09% - 18.91%

10% to <20% | O 7 | 7/14 (50 %) 25.89% - 74.11%

10% to <20% | 1-100 6 | 6/14 (42.86 %) 20.29% - 68.06%

10% to <20% | >100 1 | 1/14(7.14 %) 0.78% - 28.84%

20% to <30% | 0 7 | 7/12 (58.33 %) 31.19% - 81.95%

20% to <30% | 1-100 2 | 2/12(16.67 %) 3.63% - 43.62%

20% to <30% | >100 3 | 3/12(25 %) 7.59% - 52.92%
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30% to <40% | 0 1 | 1/4 (25%)

2.85% - 71.62%

30% to <40% | 1-100 2 | 2/4 (50 %)

12.28% - 87.72%

30% to <40% | >100 1 | 1/4 (25 %)

2.85% - 71.62%

Table 3: Contingency Table of 10 yr WHO predicted Risk Score and CAC risk stratification

Association between CAC Zero and Risk Factors

We can see in Figure 3, Probability of CAC > Zero rises when number of Risk factors increase.

50.0% A

40.0% A

30.0% 1

\

Probabilty of (CAC) greater than Zero

20.0% 1

10.0% 1

Probabilty of (CAC) greater than Zero

0 1 2 3 4

Risk Factor

80.0%

60.0%

40.0% 1

20.0%

10 20 30 40 50
ASCVD Risk Score

Figure 3: A) A regression line describing the relationship between number of Risk Factors and Probability of CAC

greater than zero. B) regression line denoting relationship between 10 yr ASCVD Risk Score and Probability of

CAC greater than zero.
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Risk Factors CAC Zero n
0 0 1
0 >0 1
1 0 16
1 >0 5
2 0 a7
2 >0 18
3 0 28
3 >0 22
4 0 9
4 >0 3

Table 4: Association of risk factors and CAC score

Discussion

We found that 48.2 % of Our patients in whom Statins
was recommended (10 yr ASCVD Risk >7.5 %) as per
ACC/AHA guidelines had Coronary Artery Calcium of
zero. Around %rd of the patients in which Statins were
Considered (ASCVD Risk 5-5.5 %) according to
guidelines had CAC Zero. Around one fifth of patients
in whom statin was not recommended had a non-zero
Coronary artery Calcium. Since previous studies in
MESA Cohort have shown that people with CAC Zero
have very low event rate (1.3% to 5.6 %) [17], our
findings can be used to down-grade individual statin

recommendation for intermediate (AHA 7.5 %-20%)
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and downgrade intensity of Statins for very high risk
individuals (>20%). To our knowledge, this is the first
Indian Study to explore potential reclassification of new
heterogenous AHA/ASCVD Risk Profile with CAC
Score.

Our Findings are similar to study by Nasir et al [17],
where almost half of the patients who were
recommended Statins had CAC of Zero. If we combine
statin considered and recommended groups, then
percentage of people with CAC zero was 52 % which is

slightly higher than f44% seen in study by Nasir et al.
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In our study, Around one third patients [34.6 %] would
be risk re-stratified using CAC Scoring.

Other studies also report reclassification in range of 30-
50%. A recent meta-analysis of 4 prospective cohort
studies by Grandhi et al, demonstrated >50% lower
ASCVD risk in statin eligible subjects with CAC = 0
compared to those with CAC > 0. These results support
emerging consensus that CAC = 0 reclassifies risk of
statin candidates below the threshold of statin
recommendation (i.e. <5%), allowing flexibility in
management decisions [19]. In a study by Alashi et al
almost 41 % patients were reclassified on comparing
MESA -CAC with ASCVD Risk Scores [20].

The ability of CAC to downgrade risk profile in almost
half of the patients as observed in our study and other
cohorts can be of considerable importance, given the
new AHA guidelines and help in keeping them off
statins and can be cost-effective as well as shown in

some studies.

There are many strengths of our study: determination of
quantum of risk re-stratification in an Indian population
in a new cohort, use of new modified Pooled cohort
equation not used in other studies and assessment of
WHO-ISH risk scores as well.

There are some limitations of our study; ‘Derisking*
with CAC is still not recommended guidelines in
diabetics, smokers and individuals with a history of
premature cardiovascular disease[21], though strategy is
not supported by randomized clinical trial, though trials
in this area have been proposed, and there is risk of

exposing patients to radiation (current exposure from a

DOI: 10.26502/fccm.92920087

Conclusion

Our study shows that almost one third of the population
will be re-stratified regarding their lifetime use if CAC
Scoring is used in addition to 10 yr ASCVD Score for
use of statins as mode of primary prevention in Indian

Population.
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