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ABSTRACT

Background: Prior studies have suggested significant underutilization of statins in women and worse cardio-
vascular outcomes. Data examining the impact of real-world coronary artery calcium (CAC) scoring to improve
utilization of preventive therapies and outcomes is limited.

Methods: In a prospective registry study of low cost or no-cost CAC scoring between 2014 and 19 (CLARIFY
Study, Clinicaltrials.gov NCT04075162), we sought to study the association of CAC scoring on statin utilization,
blood lipids (LDL, total cholesterol, triglycerides), downstream ischemic testing (coronary angiography and
stress testing), coronary revascularization and outcomes (MI, stroke, death) in women compared with men.
Eligibility for statin initiation was defined as atherosclerotic cardiovascular disease pooled cohort equation
(ASCVD-PCE) > 7.5% and CAC>100/>75th percentile.

Results: A total of 52,151 patients (26,336 women and 25,815 men) were enrolled. Women were more likely to
have CAC 0 (51% vs 30%, P<0.001). Among patients not eligible for statin by PCE, CAC reclassified statin
eligibility in a smaller proportion of women than men (25.4% vs 30%, P<0.001), while among patients eligible
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for statin by PCE, CAC was more likely to downgrade risk/statin eligibility in women than men (30.1% vs 48.4%,
P<0.001). After CAC scoring, statin initiation was similar in women and men, but high-intensity statin use was
lower in women (CAC-adjusted HR 0.76 [0.70-0.83], P<0.001). Women had similar reduction in LDL cholesterol
levels compared with men. There was no difference between men and women with respect to CAC-stratified
major adverse cardiovascular events.

Conclusion: CAC scoring primarily served to downgrade statin eligibility in women compared with men. Women
had similar CAC risk-guided reductions in LDL cholesterol compared with men.

1. Introduction

Cardiovascular disease (CVD) is the leading cause of mortality in the
US in both men and women [1]. Although randomized trials of statins in
primary and secondary prevention have demonstrated no heterogeneity
of benefit in men compared with women, real-world studies have sug-
gested significant underutilization of statins and other preventive ther-
apies in women, leading to poorer cardiovascular outcomes [2,3]. The
current approach for use of preventive therapies such as
anti-hypertensive therapy and cholesterol lowering agents are based on
the use of pooled cohort equation to guide cholesterol lowering thera-
pies [2,3] and blood pressure management [4]. While the reasons for
this are likely multifactorial, imprecision in risk assignment in women
when using probabilistic risk scores that are more suited to population
level studies has been raised [5,6]. This on the one hand may result in
undertreatment of women in primary prevention but may also have the
unintended consequence of committing too many women to unnec-
essary treatment.

Coronary artery calcium (CAC) scoring allows individual risk
assessment and may improve risk stratification to a greater extent in
women than men [7]. CAC score regardless of sex has also been shown to
improve adherence and facilitate lifestyle modifications to improve
cardiovascular risk profile[8,9]. Despite robust evidence for the role of
CAC in risk stratification and endorsement by guidelines at least for
patients with low to intermediate ASCVD risk, CAC is not reimbursed by
many payors in the United States, thereby limiting our ability to un-
derstand real-world sex-related disparities in CAC utilization and out-
comes. We have previously shown that removing cost burden improves
CAC utilization, particularly among women [10]. In this work, we
sought to explore sex-related differences in statin therapy and down-
stream procedural utilization and outcomes, when cost barriers to use of
CAC scoring are eliminated.

2. Methods

Setting: University Hospitals Health System (UHHS) is one of north-
east Ohio’s largest health providers and is one of Ohio’s largest health
care networks. UHHS is comprised of 11 large hospitals and >31 Health
Centers. Given that Medicare does not reimburse CAC testing in the state
of Ohio, and to allow patients to benefit from this testing, UHHS started
a system-wide low-charge CAC program ($99 per test) in 2014 and
piloted the impact of a no charge CAC temporarily in June 2015, fol-
lowed by full implementation starting in January 2017.

Criteria for CAC Screening: CAC scoring was offered to all men 45 or
older and women age 55 or older, with no history of cardiovascular
disease, and with one or more risk factors for heart disease, including:
dyslipidemia, hypertension, smoking, diabetes, family history of coro-
nary artery disease (at age 55 or younger in men and 65 or younger in
women). The test was also made available for men and women age 40 or
older who are diagnosed with a chronic inflammatory condition (e.g.,
inflammatory bowel disease, lupus, rheumatoid arthritis, ankylosing
spondylitis, psoriasis). CAC testing was offered at 21 radiology locations
within the system, geographically distributed throughout northeast
Ohio. For the present study, we included all patients who entered into
the CAC program at University Hospitals Health System (UHHS) from
January 1st, 2014 through November 4th, 2020. Patient data were

captured using electronic medical records and were maintained in a
prospective registry, the Community Calcium Scoring Assessment for
Cardiovascular Risk Stratification (CLARIFY, ClinicalTrials.gov
NCT04075162). Informed consent was waived by the University Hos-
pitals institutional review board for entry into the registry. The cost of
offering no-charge CAC screening was offset by scheduling patients in
CT scanners across the health system (18 total CT scanners), when they
were not being utilized for other studies, thereby enhancing efficiency
for a fixed cost (maintenance and upkeep of CT scanners and personnel
time).

Coronary Artery Calcium Scoring: The coronary artery calcium score
was assessed using standardized protocols with Multi-Detector CT
(MDCT) scanners with either 64 or 256 detectors. The protocols for CAC
acquisition were standardized across the system and followed protocols
recommended by Society for Cardiovascular Computed Tomography
(SCCT) [9]. The scans procured by various system CT scanner locations
were sent to a centralized reading facility for quantification, which was
performed on a workstation with dedicated software for calcium scoring
(Heartbeat-CS, EBW, Philips Medical Systems, Cleveland, OH). All re-
gions with a density over 130 Hounsfield units were identified as a
potential calcification. The CAC results were communicated with
referring provider using electronic medical record system, using a
structured report. CAC report templates included a calcium score per
vessel and total calcium score, and the 10-year cardiovascular risk by
group (0, 1-99, 100-399, 400 or above) using data by McClelland et al.
[11]. Patients had access to CAC reports using an online secure patient
portal.

Outcomes: We tested sex-stratified difference in patient characteris-
tics, CAC results, metabolic health parameters before and after CAC
scoring. Additionally, we explored the impact of CAC on downstream
cardiovascular procedures. Specifically, outcomes included car-
diometabolic variables and medication use (ASCVD risk by pooled-
cohort equation, low density lipoprotein levels, total cholesterol
levels, triglycerides, statin and aspirin utilization prior to and within 1
year of CAC); downstream cardiovascular procedures within 12 months
of CAC including stress testing, coronary CT angiography, coronary
angiograms, percutaneous coronary interventions, and coronary artery
bypass grafting procedures. Hard cardiovascular events were also fol-
lowed and included myocardial infarction, stroke (using international
classification of diseases, version 10 codes), and all-cause mortality
following CAC (via linkage with the Ohio death index).

Data were extracted from the electronic medical records at UHHS.
Race/ethnicity was self-reported. The timing of laboratory values (LDL,
total cholesterol, HDL, triglycerides) was defined as follows: “Before
CAC” refers to the most recent value within the 365 days prior to CAC up
to 1-month post CAC, and “After CAC” refers to values nearest to 365
days, provided they were measured between 180 and 730 days. For
analyses of medication prescription, the denominator was all patients
who had at least one physician visit in the electronic medical record
prior to CAC. All deaths in our electronic medical records are linked with
the death certificates from Ohio department of health. Cardiovascular
events (myocardial infarction, stroke) were identified using specific in-
ternational classification of diseases, version 10. Patients who were lost
to follow-up were censored at the last follow-up date.

Statistical Analysis: Categorical variables are presented as number
and proportion, and continuous variables are presented as mean with
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standard deviations or median and 25th-75th percentiles as appropriate.
Analyses throughout the manuscript refer to categories of CAC result (0,
1-99, 100-399, >400). Comparisons were done using chi square (for
categorical variables), t-test (for normally distributed continuous vari-
ables) and Mann-Whitney U test (for non-normally-distributed contin-
uous variables) as appropriate. These analyses included only patients
who have baseline and follow-up values of metabolic health parameters.
For post-CAC prescriptions, procedures, and events, we estimated the
cumulative incidence using Kaplan-Meier (with comparisons done using
Mantel-Cox test) to allow for attrition, as some patients did not receive
care (other than CAC) at UHHS. Hazard ratios were estimated using cox-
proportional hazard models. Two-sided P<0.05 was considered statis-
tically significant. We additionally used penalized smoothed splines to
visualize the association between CAC (as a continuous variable) and
MACE events. R 4.0.0 and Statistical Package for Social Sciences version
21 (IBM, NY) was used for analyses.

3. Results

A total of 52,151 patients (26,336 women and 25,815 men) were
enrolled. Compared with the low-charge phase, no-charge phase
increased CAC referral in women (46.3% vs 51.0%, P<0.001), Fig. 1.
Compared with men, women were slightly older (61 vs 58 years), more
likely to be Black (9.9% vs 6.6%), had lower 10-year predicted ASCVD
risk by PCE (9.4% vs 14%, p<0.0001), and have higher LDL (126 vs 117
mg/dL, p<0.001). There were no clinically meaningful differences in
smoking, diabetes, BMI, blood pressure, or statin and aspirin utilization
at baseline. Table 1 shows the baseline characteristics of the study
population by sex.

Overall, 41% of patients had CAC=0, 31% had CAC of 1-99, 15.9%
had CAC 100-399, and 12.1% had CAC> 400. Roughly half of women
had CAC=0 compared to one-third of men (51.4% vs 30.3%). When
comparing men vs. women for the subgroups, CAC=1-99, 100-399 and
>400, this was 29.1% vs 32.9% [CAC 1-99], 12.6% vs 19.3% [CAC
100-399], and 6.8% vs 17.5% [CAC>400], respectively [P<0.001 for
all]. Prevalence of any coronary calcification (CAC>0) across the age
spectrum is shown in Fig. 2. At all age groups, men had higher preva-
lence of CAC, with a decreasing gap with increasing age (women vs men:
11% vs 22% [age 30-39 years] to 84% vs 96% [age 80-89 years]). Even
after adjusting for age and 10-year predicted PCE risk, women had lower
risk of CAC>0 (OR 0.36 [0.34-0.38], P<0.001), CAC>100 (OR 0.36
[0.34-0.39], P<0.001), and CAC>400 (OR 0.33 [0.30-0.36], P<0.001).
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Table 1
Baseline Characteristics of Women and Men who underwent CAC in CLARIFY.

Women Men P value

n 26,336 25,815

Age, years 6119 58+10 <0.001

Race <0.001

White 22,753 (86%) 22,761 (88%)

Black 2597 (9.9%) 1696 (6.6%)

Other 457 (1.7%) 542 (2.1%)

Unknown 529 (2%) 816 (3.2%)

10-year ASCVD risk by PCE 9.4+9.7 14+11 <0.001

ASCVD risk Categories (PCE) <0.001

<7.5% 7451 (58%) 3824 (33%)

7.5-20% 3898 (30%) 5234 (45%)

>20% 1544 (12%) 2618 (22%)

CAC <0.001

0 13,536 (51%) 7829 (30%)

1-99 7674 (29%) 8504 (33%)

100-399 3330 (13%) 4973 (19%)

>400 1796 (6.8%) 4509 (18%)

Smoker 5780 (22%) 5905 (23%) 0.012

Diabetes 3350 (13%) 3113 (12%) 0.02

BMI 29+7 30+5 <0.001

Systolic BP 128+16 130+15 <0.001

Diastolic BP 77+10 80+10 <0.001

Total Cholesterol 212444 193443 <0.001

HDL-C 60+16 48+13 <0.001

LDL-C 126+39 117+38 <0.001

Triglycerides 128+78 145+116 <0.001

Statin 8473 (32%) 8719 (34%) <0.001

High intensity statin 1958 (7.4%) 2506 (9.7%) <0.001

Aspirin 5877 (22%) 5868 (23%) 0.26

Household income ($) 68,028 + 22,354 70,887 + 23,193 <0.001

No Charge CAC 23,769 (90%) 22,841 (89%) <0.001

CAC significantly reclassified risk from the 10-year predicted risk by
PCE in both women and men. Among women with low to borderline
predicted 10-year risk (<7.5%), 9% had CAC>100, compared with 17%
in men. Conversely, among patients with high 10-year predicted risk by
PCE (>20%), 54% of women and 36% of men had CAC<100, with 22%
of women and 10% of men having CAC=0. Fig. 3 shows the categories of
CAC by PCE in men and women. Assuming statin threshold CAC>100
and 10-year predicted risk of >7.5%, CAC reclassified statin eligibility in
31% total (28% of women and 35% of men). CAC upgraded statin
eligibility (ineligible by PCE to eligible by CAC) in 5.6% of women and
5.5% of men, and downgraded statin eligibility (eligible by PCE but
ineligible by CAC) in 28% of women and 35% of men.
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Fig. 1. Impact of reducing charge burden on sex distribution (A) proportion of men vs women in the no-charge vs low-charge CAC period (B) relative change in
proportion by sex and race between no charge and low charge CAC periods. (For interpretation of the references to colour in this figure legend, the reader is referred

to the web version of this article.).
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Among patients not eligible for statin by PCE, CAC facilitated statin
eligibility, but in a smaller percentage of women than men (10% vs 17%,
P<0.001), while among patients eligible for statin by PCE, CAC was
more likely to downgrade risk/statin eligibility in women than men
(66% vs 52%, P<0.001).

Comparing statin eligibility based on PCE (10-year risk >7.5%) vs
CAC scoring (CAC>100 or > 75th percentile), CAC reclassified eligi-
bility by 14.4% (non-eligible to eligible) and 25.5% (eligible to non-
eligible) in women. Conversely, CAC reclassified eligibility by 8.9%
(non-eligible to eligible) and 34.1% (eligible to non-eligible) in men.

Among patients who did not receive statin at baseline, one-year cu-
mulative rates of statin prescription were not different between men and
women when stratified by CAC score (women vs men: 6.3% vs 7%
[CAC=0], 22.3% vs 23.6% [CAC 1-99], 56.9% vs 56.3% [CAC
100-399], and 72.6% vs 70.6% [CAC >400]), Fig. 4 and Table 2.
However, overall rates of high-intensity statin were lower in women vs
men (women vs men: 1.2% vs 1.8% [CAC=0], 4.4% vs 5.4% [CAC
1-99], 11% vs 14.8% [CAC 100-399], and 23.2% vs 28.3% [CAC
>400]), Table 2. After adjusting for CAC group, women were 24% less

likely to receive high intensity statin compared with men (HR 0.76
[0.70-0.83], P<0.001). Interestingly, there were no difference in aspirin
prescriptions between men and women, Table 2.

At one year, there was a significant decrease in total cholesterol in
both women and men (women vs men median difference: —5 vs —9 mg/
dL, P<0.001 compared to baseline), LDL-C (women vs men median
difference: —4 vs —8 mg/dL, P<0.001) and triglycerides (women vs men
median difference: —1 vs —6 mg/dL, P<0.001). When stratified by CAC,
there were no differences in lipid profile changes between men and
women with few exceptions (Table 3). For example, among patients
with CAC>400, women had smaller reduction in total cholesterol (—17
vs —23 mg/dL, P = 0.045), and smaller reduction in triglycerides (—6 vs
—11 mg/dL, P = 0.014).

Stress testing or coronary CT angiography were utilized slightly less
frequently within the year after CAC in women vs men with CAC>400
(44% vs 47%, P = 0.018). Overall invasive coronary angiography and
revascularization were low. While invasive angiography did not differ
significantly between women and men, it was lower among patients CAC
100-399. Revascularization rates were consistently lower in women vs
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Fig. 4. Statin initiation in men and women after CAC scoring, stratified by CAC results.

Table 2
Preventive medication prescription at one-year post CAC by sex and CAC.
Women Men P Value

Any Statin
CACO 6.3% 7.0% 0.10
CAC >0 36.1% 42.2% <0.001
CAC 1-99 22.3% 23.6% 0.16
CAC 100-399 56.9% 56.3% 0.94
CAC >400 72.6% 70.6% 0.72
High-Intensity Statin
CACO 1.2% 1.8% .007
CAC >0 8.7% 13.6% <0.001
CAC 1-99 4.4% 5.4% 0.021
CAC 100-399 11.0% 14.8% <0.001
CAC >400 23.2% 28.3% 0.001
Aspirin
CACO 5.0% 5.1% 0.96
CAC >0 21.4% 26.3% <0.001
CAC 1-99 12.0% 12.6% 0.08
CAC 100-399 29.5% 30.8% 0.50
CAC >400 51.5% 50.6% 0.82

men across the CAC spectrum (CAC 1-99: 0.2% vs 0.4%, P = 0.027; CAC
100-399: 0.5% vs 1.3%, P = 0.003; CAC >400: 3.6% vs 6.8%, P<0.001),
Table 4. Risk of cardiovascular events or mortality was closely linked
with CAC score, with no difference between women and men. The
discriminant index (c-index) for predicting cardiovascular events or
mortality was similar in women (0.638) vs men (0.646). There was no
interaction between sex and CAC group with respect to cardiovascular
event risk (Piteraction=0-88). Supplemental figs. 1 and 2 show the as-
sociation between sex and outcomes by CAC score.

Compared with white women, black women were slightly younger
(60.7 £9.3vs60.2 £+ 9.5, P = 0.008), and had higher 10-year predicted
ASCVD risk by PCE (15% vs 8.6%, P<0.001). Black women had similar
rates of CAC >0 (age-adjusted OR 0.93 [0.85-1.02], P = 0.11), CAC
>100 (age-adjusted OR 1.02 [0.92-1.14], P = 0.67), but higher odds of
CAC>400 (age-adjusted OR 1.43 [1.23-1.66], P<0.001) compared with
white women. Compared with white women, Black women had similar
statin initiation rates in CAC =0 (HR 1.06 [0.78-1.44], P = 0.73), but
higher rates of statin in CAC 1-99 (HR 1.29 [1.02-1.65], P = 0.036),
CAC 100-399 (HR 1.44 [1.11-1.87], P = 0.006) and CAC >400 (1.52
[1.14-2.03], P = 0.005). There was no difference between Black and
white women in 1-year change in SBP (P = 0.13), DBP (P = 0.23), BMI
(P = 0.56), LDL-C (P = 0.17), Triglycerides (P = 0.43), and HDL-C (P =

0.35).
4. Discussion

In this pragmatic study of no-charge/low charge CAC, meant to
eliminate barriers to testing, we demonstrate (1) increased CAC utili-
zation by women, (2) although most women with lower predicted risk
by PCE, had lower CAC scores, a fraction of women were misclassified
and were high risk (3) CAC significantly reclassified/downgraded risk
among women who are at high predicted risk compared with men, (4)
while CAC-guided statin utilization was similar between men and
women, women were less likely to receive high intensity statin.

Several studies have shown that statins and other preventive thera-
pies are underutilized in women compared with men. In a recent sys-
tematic review of 43 studies (2000-2019) reporting sex-related
utilization of cardiovascular medications in >2 million patients in pri-
mary care (28% women), women were 10% less likely to receive statin
and 19% less likely to receive aspirin, compared with men [12]. CAC
may facilitate prescription of appropriate statins [9] and may reduce the
sex-related gap in statin utilization.

We show that women who had elevated CAC were more likely to
receive statin and experience significant reduction in LDL-C. CAC has
been shown to lead to statin initiation® > *and result in improved
adherence and lifestyle changes [13,14]. In the Early Identification of
Subclinical Atherosclerosis Using Non-Invasive Imaging Research (EIS-
NER) trial (47.5% women), CAC led to improvement in risk factor
profile [8]. In this study, the median LDL-C reduction in women with
CAC> 400 was —17 mg/dL, which is equivalent to approximately 10%
risk reduction of major adverse cardiovascular events [15] which may
have saved 100 women from events in this study.

This study shows that removing cost barrier (going from 99$ to 0%$)
and eliminating cost altogether can significantly increase CAC utiliza-
tion in women. There was a 10% relative increase in representation of
women during the no-charge phase, resulting in more women than men
in the registry. This is in contrast with prior studies that included lower
percentage of women (approximately 30%—40%) [14,16,17]. The
no-charge CAC strategy may also facilitate identification of at-risk
women for enrollment in randomized trials of primary prevention,
where women have been traditionally underrepresented [18]. This is
especially true for Black women where there was a 52% relative increase
in representation between the low-charge and no charge periods.

The use of probabilistic equations for risk ASCVD estimation is
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Table 3
Changes in lipid profile between baseline and one-year after CAC by sex and
CAC.

American Journal of Preventive Cardiology 12 (2022) 100392

Table 4
Downstream non-invasive and invasive ischemic evaluation, and revasculari-
zation through one-year post CAC by sex and CAC.

Women Men P
Value*
Total Cholesterol (mg/dL)
CACO -1 [-19 to 14] -1 [-19 to 14] 0.98
CAC >0 —10 [—39 to 10] —13 [-43 to 6] <0.001
CAC 1-99 —6 [-28 to 13] —7 [-30 to 10] 0.06
CAC 100-399 —18 [-55 to 6] —15 [-48 to 4] 0.29
CAC >400 —17 [-53 to 4] —23 [-56 to —1] 0.045
LDL-C (mg/dL)
CACO -1 [-16to 13] —1[-17 to 13] 0.42
CAC >0 -8 [-36to 8] —11 [-38 to 5] 0.002
CAC 1-99 —5[-25to 10] —6 [-27 to 9] 0.16
CAC 100-399 —16 [-49 to 3] —13 [-42to 4] 0.065
CAC >400 —17 [-47 to 1] —20 [-51 to —1] 0.15
HDL-C (mg/dL)
CACO —0.4 [-5 to 4.6] 0.3 [-3.5t0 4.3] 0.002
CAC >0 —0.2 [-5t04.2] 0 [-3.9 to 4] 0.011
CAC 1-99 —0.1 [-5.1 to 4] 0[-3.8t03.8] 0.081
CAC 100-399 —0.2[-4.9to 0[-3.9t04.1] 0.47
4.6]
CAC >400 —0.4 [-4.6 to 4] 0[-3.9to0 4.4] 0.09
Triglycerides (mg/dL)
CACO 0 [-21 to 21] —1 [-28 to 25] 0.14
CAC >0 —3 [-27 to 20] —3 [-27 to 20] <0.001
CAC 1-99 —1[-23 to 22] —5[-33 to 22] <0.001
CAC 100-399 -6 [-31to 17] —8 [-37 to 18] 0.13
CAC >400 —6 [-34 to 15] —11 [-43 to 15] 0.014
Systolic blood pressure
(mmHg)
CACO 0 [-10 to 10] 0 [-10to 10] 0.84
CAC >0 0 [-11 to 10] 0 [-10 to 10] 0.45
CAC 1-99 0 [-10 to 10] 0 [-10 to 10] 0.90
CAC 100-399 0 [-12to 10] 0 [-10to 10] 0.14
CAC >400 -3 [-15to 10] -1 [-12to 10] 0.09
Diastolic blood pressure
(mmHg)
CACO 0 [-6 to 6] 0 [-7 to 6] 0.15
CAC >0 0 [-7 to 6] 0 [-8 to 6] 0.38
CAC 1-99 0 [-6 to 6] 0 [-7 to 6] 0.28
CAC 100-399 0 [-8 to 6] 0 [-8 to 6] 0.28
CAC >400 —2[-81t0 6] -1 [-8to 6] 0.66
BMI (kg/m2)
CACO 0.06 [—0.74 to 0 [-0.7 to 0.81] 0.23
0.86]
CAC >0 0[-0.84t00.85] 0[-0.83t00.73] 0.10
CAC 1-99 0.03 [-0.77 to 0 [-0.74 to 0.76] 0.42
0.86]
CAC 100-399 0[-0.94t00.84] 0 [-0.87 to 0.68] 0.56
CAC >400 —-0.1[-1.11to —0.08 [-0.97 to 0.95
0.87] 0.73]
HbAlc (%)
CACO 0[-0.2t0 0.3] 0[-0.3t00.2] 0.025
CAC >0 0 [-0.2to 0.3] 0 [-0.2to 0.3] 0.25
CAC 1-99 0 [-0.2 to 0.3] 0[-0.2t0 0.3] 0.065
CAC 100-399 0[-0.2t0 0.3] 0[-0.3t00.3] 0.76
CAC >400 0.1 [-0.3 to 0.4] 0 [-0.3 to 0.4] 0.96

*Mann-Whitney U test comparing changes in men vs women.

recommended by clinical practice guidelines to guide statin initiation
[3] and blood pressure management [4]. Risk equations are known to
both overestimate and underestimate risk in several populations and in
particular women [5,6,19]. Conversely, CAC has been shown to improve
risk stratification beyond clinical risk factors in women, and may be
more predictive of risk than men [7]. In the current study, we show that
CAC reclassified statin eligibility in >30% of women. Our findings are
consistent with prior literature suggesting both over and underestima-
tion of risk in women using probabilistic equations. Additionally, the
association between CAC and cardiovascular risk seems to be consistent
between men and women, suggesting that CAC-based risk assessment
performs well in both sexes.

Prior studies have examined sex-related differences and outcomes

Women Men P Value
Stress Testing/CCTA
CACO 4.3% 4.8% 0.15
CAC >0 16.5% 22.1% <0.001
CAC 1-99 6.8% 7.5% 0.15
CAC 100-399 22.4% 23.2% 0.43
CAC > 400 44.3% 47.0% 0.018
Invasive coronary angiography
CACO 0.2% 0.2% 0.79
CAC >0 1.3% 2.7% <0.001
CAC 1-99 0.4% 0.5% 0.44
CAC 100-399 0.8% 1.7% 0.003
CAC > 400 6.7% 8.0% 0.13
Revascularization
CACO - -
CAC >0 0.7% 2.3% <0.001
CAC 1-99 0.2% 0.4% 0.027
CAC 100-399 0.5% 1.3% 0.003
CAC > 400 3.6% 6.8% <0.001

after CAC. LaMonte et al. analyzed nearly 10,000 patients (36% women)
undergoing CAC at cooper clinic in Dallas (1995-2000) and showed that
CAC is associated with incident events in men and women [16]. Michos
et al. studied 2447 women who underwent CAC and showed that Fra-
mingham risk equation classified the majority of women (84%) with
significant CAC [19]. Shaw et al. analyzed >60,000 patients (32%
women) undergoing CAC in the CAC consortium study, and showed that
any detectable CAC was associated with 1.3 fold higher long-term
(median follow-up of 12.6 years) mortality for women vs men [17].
The current study shows that the predictive power of CAC is equivalent
in women vs men, though analysis is limited by short follow-up time. A
longer duration of follow-up may be required to demonstrate outcome
differences as a consequence of less intense statin therapy, lower re-
ductions in LDL-C compared to men and finally lower rates of
revascularizations.

This study has multiple limitations that need to be acknowledged.
First, given that this was a pragmatic study of low-charge/no-charge
CAC testing, some information may be missing, such as care received
at outside facilities, death outside the state of Ohio, and laboratory re-
sults performed at other facilities. Secondly, not every patient had suf-
ficient follow-up to ascertain changes in preventive measures,
procedures and all outcomes. Third, the reasons for the changes in
preventive parameters cannot be ascertained in this study and could
relate to medications and/or lifestyle changes, although the fact the
HDL-C did not change argues that changes in total cholesterol and HDL-
C may not be related to lifestyle changes, but this is speculative. Addi-
tionally, the impact of such a strategy on quality of life and cost effec-
tiveness was not ascertained. However, previous cost-effectiveness
analyses are consistent with the concept that CAC testing represents a
reasonable option to risk-stratify as well as facilitate shared decision
making without any significant downstream adverse outcomes, loss of
quality of life, and/or increased costs [20]. Further, deprescription and
de-escalation of therapy based on CAC results was not available in our
cohort due to difficulties with ascertainment from electronic medical
records.

5. Conclusions

Removing cost burden increases utilization of CAC scoring by
women. Women referred for CAC had lower cardiovascular risk
compared with men, but CAC significantly reclassified statin eligibility
compared with pooled cohort equations alone. Following CAC, women
undergoing CAC scoring were less likely to be prescribed high-intensity
statin but had similar CAC-guided reduction in LDL cholesterol
compared with men. none of the authors have disclosures related to the
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