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Background: many of the modifiable variables in the Pooled Cohort Equations (PCE) are shared risk factors for 

cardiovascular disease (CVD) and cancer, which are the two leading causes of death in the United States. We 

sought to determine the utility of the PCE risk for the synergistic risk prediction of CVD and cancer. 

Methods: we identified 5,773 participants (61.5 years and 53% women) without baseline CVD or cancer from 

the Multi-Ethnic study of atherosclerosis. The primary outcome was time to first event of either incident CVD or 

incident cancer. We calculated competing risk and cause-specific hazard models to examine the association of 

the PCE groups ( < 7.5%, 7.5–< 20%, ≥ 20%) with the competing risk of CVD and cancer. 

Results: the rate of incident CVD and cancer was higher with higher PCE risk, but the absolute event rate was 

low for both CVD and cancer when the PCE risk was < 7.5%. Participants with a PCE < 7.5% had a higher rate of 

cancer (4.8) compared to CVD (3.3) per 1000 person-years, while the rate of CVD (11.5) was higher than cancer 

(8.6) for PCE between 7.5 and < 20%. The ratio of CVD to cancer increased in a logarithmic manner and at a PCE 

risk of approximately 7.2% the risk for CVD and cancer was equal. In adjusted competing risk modeling, a PCE 

risk of ≥ 20% compared to < 7.5% was associated with a greater risk of both CVD [7.18 (95% CI 5.77–8.94)] and 

cancer [3.59 (95% CI 2.91–4.43)]. 

Conclusions: these findings highlight the importance of age and modifiable risk factors for CVD and cancer 

prevention. In addition, it suggests that the PCE can provide important information for both CVD and cancer risk 

stratification, which may guide a synergistic approach to screening and preventive therapies for the two leading 

causes of death in the United States. 
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. Introduction 

The overall rate of cardiovascular disease (CVD) mortality has de-

lined dramatically over the last four decades, while the rate of non-CVD

ortality such as cancer has remained relatively constant [ 1 ]. Accord-

ngly, the rate of CVD and cancer mortality in the United States are

urrently very similar [2] . In fact, cancer is already the leading cause

f death in 22 of the United States along with 9 European countries

nd it has been predicted that cancer may become the overall leading

ause of death [ 1 , 3–5 ]. With this decline in CVD, there is an increase in

ompeting risks and this has important implications for individual risk

rediction [ 6 , 7 ]. 
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ooled Cohort Equations (PCE) individual 10-year atherosclerotic car-

iovascular disease (ASCVD) risk estimate. Many of the modifiable

ariables in the PCE such as hypertension, cholesterol, smoking, and

iabetes are shared risk factors for CVD and cancer [ 8–16 ]. Indeed,

ursnani et al have demonstrated that individuals in the ACC/AHA

tatin eligibility groups have an increased risk of both incident CVD and

ancer mortality [17] . However, CVD and cancer are typically treated

s separate disease processes and a better understanding the shared epi-

emiology to facilitate risk prediction and screening has been identified

s a key area of future research [18] . 
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Despite the many shared modifiable risk factors, the risk of incident

VD and cancer as a function of the PCE has not previously been de-

cribed and there is currently no information on: (1) the proportion of

ndividuals expected to develop an incident cancer event over the next

0 years within low, intermediate, and high risk PCE groups, (2) how the

ncident cancer rate changes as a function of the PCE-derived risk, and

3) the PCE risk at which an individual is more likely to first experience

ncident CVD versus incident cancer. A better understanding of how the

isk for incident CVD versus incident cancer changes as a function of the

CE risk may provide clinically meaningful insight into the utility of the

CE for the synergistic approach to screening and prevention strategies

or CVD and cancer. 

. Methods 

.1. Study population 

The Multi-Ethnic study of atherosclerosis (MESA) is a community-

ased cohort comprised of adult participants age 45–84 years old free

f CVD at baseline that has previously been described in detail [19] . Par-

icipants were excluded from this analysis if they had known cancer at

aseline (based on self-report) ( n = 543), or other diseases suggestive of

ossible underlying undiagnosed cancer including emphysema ( n = 90),

iver disease ( n = 210), prior blood clots ( n = 119). We also excluded

articipants with an unknown or un-adjudicated cause of death ( n = 31)

r if they were missing information to calculate their PCE risk ( n = 48),

hich resulted in a total of 5,773 participants. The study protocol was

pproved by the institutional review boards at each of the six MESA

eld centers. 

.2. Outcome ascertainment 

The primary outcomes for this analysis were the time to first event

f either (1) incident CVD (incident or fatal coronary heart disease (my-

cardial infarction, resuscitated cardiac arrest, fatal coronary heart dis-

ase, and coronary revascularization only if the participant also had

rior or concurrent adjudicated angina), incident or fatal stroke, and

ther incident and or fatal ASCVD) and (2) incident cancer. Participants

ere removed from the dataset after the diagnosis of either incident

VD or incident cancer. Therefore, the results should be interpreted as

he risk for developing CVD (or cancer) before a diagnosis of cancer (or

VD). Participants or their family were contacted by telephone on every

 to 12 months and asked about any new hospitalizations, new outpa-

ient diagnoses, procedures, or death that had occurred since the last

elephone interview. All reported CVD events were adjudicated by two

hysicians according to pre-defined criteria using hospital records and

edical records [20] . The diagnosis of incident cancer was made based

n review of all available inpatient hospital records and the presence of

n associated ICD-9 code between 140 and 209 [21] . If a diagnosis of

ncident CVD and incident cancer were reported during the same tele-

hone interview for 16 participants. In these instances we coded the

ncident CVD event as the primary (first) outcome of interest. 

.3. Risk factors 

The participants’ PCE risk was calculated using the 2013 ACC/AHA

CE and the scores were categorized as low/borderline < 7.5%, interme-

iate 7.5- < 20%, and high ≥ 20% based on the 2018 ACC/AHA Choles-

erol Guidelines [ 8 , 22 ]. Diabetes was defined as the use of a blood

lucose lowering medication or a fasting blood glucose ≥ 126 mg/dL.

moking was defined as the current use of cigarettes. Socioeconomic

tatus was estimated based on the highest obtained education and an-

ual household income. 
.4. Statistical analysis 

We calculated incident CVD and cancer event rates per 1000 person-

ears of follow-up stratified by PCE-defined risk categories. We then

alculated the ratio of incident CVD events per 1000 person-years to

ncident cancer events per 1000 person-years as a function of PCE risk

eciles and fitted these results using a logarithmic function. Cox pro-

ortional hazard models overestimate the risk relationship when there

re competing risks [ 7 , 23–25 ]. Therefore, we calculated the cumula-

ive incident function (CIF), which accounts for competing risk, unlike

aplan-Meier survival analysis, for incident CVD and cancer stratified

y PCE risk group with the results displayed as a survival curve (1-CIF)

26] . We also calculated Cox Proportional cause-specific hazards mod-

ls, which also take into account competing risks [27] . In order to use the

ost appropriate the follow-up time for our outcomes of interest: (1) we

sed the Fine and Gray approach for calculating follow-up time for the

ncident event rates and CIF, because it best for estimating the number

r proportion of events that have occurred, and (2) a Cox Proportional

azards cause-specific approach for calculating follow-up time for the

elative association between the PCE and incident CVD versus cancer. 

We first report unadjusted models, because the PCE risk already in-

orporates age, sex, and traditional CVD risk factors. We also report

he results of an adjusted model that includes other CVD risk modifiers

ot incorporated into the PCE risk including lipid-lowering medication

se, body mass index, and socioeconomic status. In addition, we cal-

ulated cause-specific hazards models stratified by age < 65 and ≥ 65

ears, because age is one of the predominant contributors to an indi-

idual’s estimated PCE risk, especially among individuals ≥ 65 years old

28] . We also performed sex-stratified analyses and a sensitivity analysis

xcluding participants who were prescribed lipid lowering medications

 n = 918). In addition, we performed race/ethnicity specific analyses.

e evaluated discrimination using Harrell’s C-statistic and the calibra-

ion slope (linear regression of observed versus predicted events) was

sed to evaluate calibration. 

. Results 

The mean age was 61.5 years, 53% of participants were women, and

6% were Caucasian ( Table 1 ). Over the mean follow-up time of 11.3

SD 3.7) years there were 715 incident CVD events and 613 incident

iagnoses of cancer. 113 participants developed both CVD and cancer

nd of those 68 (60%) developed CVD before cancer. The prevalence

f traditional CVD risk factors except for LDL-C and total cholesterol

ncreased with an increasing PCE risk ( Table 1 ). The mean PCE risk

as 12.8% and 78% of participants had a PCE risk of < 20%. The most

ommon types of incident cancer were genitourinary, digestive organs,

espiratory, and breast (Supplemental Fig. 1). 

Among individuals with a PCE risk < 7.5% there was a higher propor-

ion who developed incident cancer (6.2%) versus incident CVD (4.3%).

he proportion of individuals with incident CVD versus incident cancer

as higher when the PCE risk was between 7.5- < 20% (CVD 13.6%, can-

er 10.4%) and when it was ≥ 20% (CVD 23.3%, cancer 14.8%). Both the

VD and cancer event rate also increased with increasing PCE risk and

he absolute event rate was low for both CVD and cancer when the PCE

isk was < 7.5% (Central illustration). For individuals with a PCE risk

core < 7.5% the cumulative survival free from CVD was greater than

hat of cancer, but for individuals with a PCE risk of ≥ 7.5% the cumu-

ative survival free from cancer was greater than CVD ( Fig. 1 ). Among

ndividuals with PCE risk < 7.5% there was a higher proportion who de-

eloped incident cancer (6.9%) versus incident CVD (4.7%), but when

he PCE risk was between 7.5- < 20% there was a higher proportion of

ndividuals with incident CVD (17.2%) versus incident cancer (13.6%).

ndividuals with a < 7.5% PCE risk had a higher rate of incident cancer

4.8) versus incident CVD (3.3) per 1,000 person-years follow-up and

he incidence rate of CVD overtook cancer in the PCE risk ≥ 7.5% group

Supplemental Table 1). The ratio of incident CVD to cancer events in-
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Table 1 

Participant characteristics. 

Total cohort( n = 5,773) PCE < 7.5%( n = 2,601) PCE 7.5- < 20% (1,887) PCE ≥ 20%( n = 1,285) p for trend 

Age (years) 61.5 (10.1) 53.9 (6.3) 64.3 (7.4) 72.8 (6.6) < 0.001 

Male 47.3 33.9 56.0 61.5 < 0.001 

Race/Ethnicity < 0.001 

Caucasian 36.0 40.5 32.6 31.9 < 0.001 

Black 28.6 22.2 36.1 30.7 < 0.001 

Hispanic 23.2 24.3 20.3 25.4 0.01 

Chinese 12.1 13.1 10.9 12.1 0.09 

Systolic Blood Pressure (mmHg) 126.3 (21.3) 115.4 (15.6) 129.3 (18.8) 143.9 (21.4) < 0.001 

Diastolic Blood Pressure (mmHg) 72.1 (10.2) 69.9 (9.5) 73.5 (10.2) 74.7 (10.6) < 0.001 

Anti-hypertensive therapy 36.2 17.9 43.0 63.3 < 0.001 

LDL-C (mg/dL) 118.2 (31.6) 117.6 (30.5) 119.2 (32.5) 117.8 (32.6) 0.90 

HDL-C (mg/dL) 50.8 (14.8) 52.9 (15.0) 49.7 (14.5) 48.3 (14.2) < 0.001 

Total Cholesterol (mg/dL) 195.1 (34.8) 195.0 (34.4) 195.7 (35.9) 194.1 (38.3) 0.19 

Lipid lowering therapy 15.9 10.1 19.0 35.6 < 0.001 

Diabetes 12.6 3.5 12.3 26.8 < 0.001 

Current Smoking 12.8 9.9 15.6 14.7 < 0.001 

Family History heart disease 41.9 39.9 43.4 44.0 < 0.001 

Body Mass Index (kg/m 

2 ) 28.3 (5.4) 28.1 (5.7) 28.7 (5.3) 28.2 (5.0) 0.007 

ASCVD Score (%) 12.9 (12.8) 3.4 (2.0) 12.8 (2.2) 32.4 (11.9) < 0.001 

Value reported as mean (SD) or percent unless otherwise noted. 
∗ ASCVD: Atherosclerotic cardiovascular disease. 

Table 2 

Cause-specific hazard for the competing risk of CVD and cancer by ASCVD 

group. 

Pooled Cohort Equation < 7.5% 7.5- < 20% ≥ 20% 

Cardiovascular 

Events 113 257 300 

Unadjusted Reference 3.72 (2.99-4.62) 7.60 (6.14-9.40) 

Model 1 Reference 3.56 (2.86-4.43) 7.18 (5.77-8.94) 

Cancer 

Events 161 197 186 

Unadjusted Reference 2.09 (1.71–2.56) 3.49 (2.85–4.28) 

Model 1 Reference 2.10 (1.71–2.57) 3.59 (2.91–4.43) 

Model 1 – Lipid-lowering medication use, body mass index, income, educa- 

tion. 
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reased logarithmically and the ratio was higher for CVD after a PCE

isk of approximately 7.2% ( Fig. 2 ). 

Compared to individuals with a PCE risk < 7.5%, there was a signif-

cantly increased risk of incident CVD cause-specific hazard (3.56, 95%

I 2.86–4.43) and of incident cancer (2.10, 95% CI 1.71–2.57) for indi-

iduals with a PCE risk of 7.5- < 20%. Individuals with a PCE risk ≥ 20%

ad a greater than sevenfold increased risk for CVD and greater than

hreefold increased risk for cancer ( Table 2 ). For individuals < 65 years

f age with a PCE risk ≥ 20% there was a significantly increased risk of

ncident CVD cause-specific hazard 6.97 (95% CI 4.69–10.37) and in-

ident cancer with a cause-specific hazard of 2.17 (95% CI 1.29–3.67)

ompared to those with a PCE risk < 7.5% (Supplemental Table 2). For

ndividuals ≥ 65 years of age with a PCE risk ≥ 20% there was a signifi-

antly and similarly increased risk of both incident CVD cause-specific

azard 3.35 (95%2.08–5.40) and incident cancer cause-specific hazard

.94 (95% CI1.74–4.98) compared to those with a PCE risk < 7.5%. The

esults were similar for women compared to men, when participants

rescribed lipid lowering medications were excluded from the analysis,

nd across the four race/ethnicities included in MESA. The PCE had a

- statistic of 0.73 CVD and 0.65 cancer. The calibration of the PCE for

oth CVD and cancer was good in the risk ranges normally encountered

n clinical practice (Supplemental Fig. 2). 

. Discussion 

These results demonstrate a higher risk for incident cancer when

he PCE risk was < 7.2% and above this score the risk of incident CVD
vertook the risk for cancer. However, the cumulative incidence of both

ncident CVD and incident cancer was higher with higher PCE risk. Most

mportantly, these findings demonstrate the clinical utility of the PCE as

 synergistic tool for not only CVD, but also cancer risk stratification. 

CVD and cancer are the two leading causes of death in the United

tates and Europe, but despite the many shared modifiable risk factors

urrent approaches to screening and prevention are separate and gener-

lly performed in isolation by primary care providers, cardiologists, and

ncologists [ 2 , 18 , 29 ]. While a synergistic approach to CVD and cancer

revention has been proposed, to date there is no single harmonized

isk prediction algorithm [16] . Our results build upon the knowledge

hat statin eligible individuals have an increased risk of cancer by de-

cribing (1) how the rate of CVD and cancer change as a function of

CE risk and (2) the approximate PCE risk at which incident CVD be-

omes more likely than cancer (e.g. 7.2%), the latter of which may be

elpful to providers and patients who may wish to know whether they

re more likely to develop incident CVD versus incident cancer along

ith epidemiologists interested in modeling the risk of CVD versus can-

er [17] . These findings suggest that a more focused approach to CVD

nd cancer prevention strategies could be considered when the PCE risk

s very low or very high. However, while incident CVD overtakes can-

er at a PCE risk of approximately 7.2%, the cumulative incidence of

ancer continues to increase beyond a PCE risk of 7.2%. For instance,

mong individuals with a PCE risk ≥ 20% the 10-year cumulative inci-

ence of cancer was 12% versus 18% for CVD. Therefore, even though

ndividuals with a PCE risk ≥ 20% are at a higher risk for incident CVD

han cancer, age appropriate cancer screening should still be strongly

ecommended based on their concomitantly elevated absolute risk for

ancer. 

Calculation of the PCE is already guideline recommended for CVD

isk stratification [8] . It is routinely used in clinical practice by both car-

iologists and primary care providers and providing a PCE-based cancer

stimate requires no additional burden to the clinician or patient. While

ancer screening strategies largely use an age-based rather than risk-

ased approach to screening, the recommended ages for the screening

f common cancers corresponds to the age group in which PCE risk cal-

ulation is recommended for CVD risk stratification [ 30–33 ]. Providing

 PCE-based cancer risk estimate may be especially pragmatic among

ndividuals without recent age-appropriate cancer screening (approxi-

ately 30% of US adults for breast cancer and 40% for colorectal cancer)

s the knowledge of an elevated PCE-based cancer risk may be especially

nformative in their cancer screening decision-making process [34] . Ac-
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Fig. 1. Cumulative survival free from incident cardiovascular disease or cancer 

stratified by 10-year atherosclerotic cardiovascular disease risk group. 
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Fig. 2. Ratio of incident cardiovascular disease event rate to incident cancer 

event rate per 1,000 person-years follow-up as a function of atherosclerotic car- 

diovascular disease risk. 
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ordingly, interpretation of the PCE risk for only CVD risk stratification

epresents an incomplete utilization of the data already at hand. 

Aspirin is currently the only medication with guideline-based recom-

endation for dual CVD and cancer prevention. This shared indication

rom the 2016 United States Preventive Services Task Force Preventive

ervices is specifically for the prevention of CVD and colorectal cancer

mong persons 50 to 59 years old with low bleeding risk and PCE risk

 10% [35] . However, the 2019 ACC/AHA Guideline on the Primary

revention of CVD provides only a IIb recommendation for aspirin and

rimary prevention of ASCVD among persons with higher PCE risk [36] .

spirin has also been shown to reduce the incidence and/or mortality as-

ociated with breast, lung, and other gastrointestinal cancers [ 37–40 ].

here is also growing evidence demonstrating that several other CVD

edications can reduce the risk of cancer. Canakinumab reduced both
ecurrent CVD events along with total cancer mortality (particularly

ung cancer) in the Canakinumab Anti-inflammatory Thrombosis Out-

ome Study (CANTOS) trial and is under investigation for the treatment

or lung cancer [ 41 , 42 ]. Most relevant to calculation of the PCE, statin

se is associated with a significant reduction in the incidence and/or

ortality of hepatocellular, breast, prostate, kidney, colorectal, and lung

ancers [ 43–50 ]. 

Age is a very strong contributor to an individual’s PCE risk, especially

mong older individuals as nearly all individuals ≥ 65 years of age have a

CE risk ≥ 7.5%, regardless of their presence or absence of other CVD risk

actors [51] . In our subgroup analysis we found that the PCE had a much

ower relative hazard for CVD in older compared to younger individuals.

owever, in older individuals with an intermediate PCE risk, the rela-

ive hazard for cancer was higher than CVD, the latter of which showed

 statistically non-significant association, HR 1.58 (95% CI 0.97–2.59).

ccordingly, our results suggest that among older patients at interme-

iate PCE risk, an especially strong emphasis should be placed upon

ge appropriate cancer screening in addition to the appropriate CVD

reventive therapies. Coronary artery calcium (CAC) scoring, which is

ecommended by the 2018 ACC/AHA Cholesterol Treatment Guidelines

hen there is uncertainty among intermediate risk individuals can also

e considered in this group as we have previously demonstrated that

AC can refine the risk of CVD versus cancer mortality [ 15 , 52 ]. Further

esearch is necessary to better understand these observed differences in

he competing risk of CVD and cancer by age and how they may impact

rimary prevention strategies. 

Limitations of this analysis include that unlike CVD, incident cancer

vents were not adjudicated in MESA. While some participants likely

ad undetected or undiagnosed cancer, a diagnosis of cancer is not typi-

ally made in clinical practice without tissue pathology and it is unlikely

hat there were many, if any false positive diagnoses. However, partic-

pants diagnosed with cancer who did not have any subsequent hospi-

alizations would have been classified as without a cancer event in this

tudy, although cancers not requiring hospitalization for treatment are

ess likely to be associated with significant adverse clinical outcomes. A

eneral limitation of the PCE is that older individuals are much more

ikely to be classified as high-risk and although we explored the effect

f age in a subgroup analysis future more detailed analyses examining

he impact of age and sex are needed. Additionally, the categorical cut-

oints of < 7.5%, 7.5–19%, and ≥ 20% for the PCE are based on risk

enefit data for statin use and not optimized for cancer screening. Addi-

ional research is needed to determine the optimal ASCVD risk cutpoints

or consideration of CVD versus cancer in clinical medicine. Strengths

nclude that MESA is a well-defined, multiethnic cohort of individuals

n an age group for which the use of the PCE is guideline and cancer

creening is recommended. 
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. Conclusions 

At low PCE risk there was a higher incidence of cancer versus CVD

ncident rate with CVD overtaking cancer at a PCE of approximately

.2%. However, the absolute event rate was low for both CVD and can-

er when the PCE risk was < 7.5%. While CVD and cancer have typically

een treated as separate disease processes, these results highlight the

mportance of modifiable risk factors for CVD and cancer prevention.

hey also demonstrate the clinical utility of the PCE for the synergistic

isk stratification of both CVD and cancer, which are the two leading

auses of death in developed countries. Further research is needed to

nderstand how the treatment of shared modifiable risk factors via cur-

ently available and novel CVD therapies may reduce the morbidity and

ortality from both CVD and cancer. 

eclaration of Competing Interest 

The authors of this manuscript do not have any relevant conflicts of

nterest. 

cknowledgment 

This research was supported by contracts HHSN268201500003I,

01-HC-95159, N01-HC-95160, N01-HC-95161, N01-HC-95162, N01-

C-95163, N01-HC-95164, N01-HC-95165, N01-HC-95166, N01-HC-

5167, N01-HC-95168 and N01-HC-95169 from the National Heart,

ung, and Blood Institute , and by grants UL1-TR-000040 , UL1-TR-

01079 , and UL1-TR-001420 from the National Center for Advancing

ranslational Sciences (NCATS). The authors thank the other investiga-

ors, the staff, and the participants of the MESA study for their valuable

ontributions. A full list of participating MESA investigators and insti-

utions can be found at http://www.mesa-nhlbi.org . 

upplementary materials 

Supplementary material associated with this article can be found, in

he online version, at doi: 10.1016/j.ajpc.2021.100212 . 

eferences 

[1] Bhaskaran K , dos-Santos-Silva I , Leon DA , Douglas IJ , Smeeth L . Association of BMI

with overall and cause-specific mortality: a population-based cohort study of 3.6

million adults in the UK. Lancet Diabetes Endo 2018;6:944–53 . 

[2] Aune D , Sen A , Prasad M , et al. BMI and all cause mortality: systematic review

and non-linear dose-response meta-analysis of 230 cohort studies with 3.74 million

deaths among 30.3 million participants. BMJ Brit Med J 2016;353:1–17 . 

[3] Flegal KM , Kit BK , Orpana H , Graubard BI . Association of all-cause mortality with

overweight and obesity using standard body mass index categories a systematic re-

view and meta-analysis. JAMA J Am Med Assoc 2013;309:71–82 . 

[4] McAuley PA , Keteyian SJ , Brawner CA , et al. Exercise capacity and the obesity para-

dox in heart failure: the FIT (Henry Ford Exercise Testing) project. Mayo Clin Proc

2018;93:701–8 . 

[5] Townsend N , Wilson L , Bhatnagar P , Wickramasinghe K , Rayner M , Nichols M .

Cardiovascular disease in Europe: epidemiological update 2016 (vol 37, pp. 3232,

2017). Eur Heart J 2019;40:189 189 . 

[6] Klein JP . Modeling competing risks in cancer studies. Stat Med 2006;25:1015–34 . 

[7] Austin PC , Lee DS , Fine JP . Introduction to the analysis of survival data in the pres-

ence of competing risks. Circulation 2016;133:601–9 . 

[8] Stone NJ , Robinson JG , Lichtenstein AH , et al. 2013 ACC/AHA guideline on the

treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in adults

a report of the American College of Cardiology/American heart association task force

on practice guidelines. J Am Coll Cardiol 2014;63:2889–934 . 

[9] Eyre H , Kahn R , Robertson RM , et al. Preventing cancer, cardiovascular disease, and

diabetes - a common agenda for the American Cancer Society, the American Diabetes

Association, and the American Heart Association. Circulation 2004;109:3244–55 . 

10] Carter BD , Freedman ND , Jacobs EJ . Smoking and mortality - beyond established

causes. New Engl J Med 2015;372:2170 -2170 . 

11] Calle EE , Rodriguez C , Walker-Thurmond K , Thun MJ . Overweight, obesity, and

mortality from cancer in a prospectively studied cohort of US adults. New Engl J

Med 2003;348:1625–38 . 

12] Giovannucci E , Harlan DM , Archer MC , et al. Diabetes and cancer a consensus report.

Diabetes Care 2010;33:1674–85 . 

13] Schmid D , Leitzmann MF . Television viewing and time spent sedentary in relation

to cancer risk: a meta-analysis. JNCI J Natl Cancer I 2014;106:1–19 . 
14] Britton KA , Massaro JM , Murabito JM , Kreger BE , Hoffmann U , Fox CS . Body fat

distribution, incident cardiovascular disease, cancer, and all-cause mortality. J Am

Coll Cardiol 2013;62:921–5 . 

15] Whelton SP , Al Rifai M , Dardari Z , et al. Coronary artery calcium and the competing

long-term risk of cardiovascular vs. cancer mortality: the CAC Consortium. Eur Heart

J Cardiovasc Imaging 2019 Apr 1;20(4):389–95 . 

16] Handy CE , Quispe R , Pinto X , et al. Synergistic opportunities in the interplay be-

tween cancer screening and cardiovascular disease risk assessment: together we are

stronger. Circulation 2018;138:727–34 . 

17] Pursnani A , Massaro JM , D’Agostino RB , O’Donnell CJ , Hoffmann U . Guideline-based

statin eligibility, cancer events, and noncardiovascular mortality in the Framingham

Heart study. J Clin Oncol Off J Am Soc Clin Oncol 2017;35:2927–33 . 

18] Narayan V TE , Demissei B , Ho JE , Januzzi JL , Ky B . Mechanistic biomarkers infor-

mative of both cancer and cardiovascular disease. Journal of the American College

of Cardiology 2020;75:2726–37 . 

19] Bild DE , Bluemke DA , Burke GL , et al. Multi-ethnic study of atherosclerosis: objec-

tives and design. Am J Epidemiol 2002;156:871–81 . 

20] Lakoski SG , Greenland P , Wong ND , et al. Coronary artery calcium scores and risk

for cardiovascular events in women classified as "low risk" based on Framingham

risk score. Arch Intern Med 2007;167:2437–42 . 

21] Whitlock MC , Yeboah J , Burke GL , Chen HY , Klepin HD , Hundley WG . Cancer and

its association with the development of coronary artery calcification: an assessment

from the multi-ethnic study of atherosclerosis. . J Am Heart Assoc 2015;4:1–9 . 

22] Grundy SM , Stone NJ , Bailey AL , et al. 2018 AHA/ACC/AACVPR/AAPA/ABC/

ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the management of blood

cholesterol: a report of the American college of cardiology/American heart associa-

tion task force on clinical practice guidelines. Circulation 2018;139:e1082–143 . 

23] Gooley TA , Leisenring W , Crowley J , Storer BE . Estimation of failure probabilities

in the presence of competing risks: new representations of old estimators. Stat Med

1999;18:695–706 . 

24] Kim HT . Cumulative incidence in competing risks data and competing risks regres-

sion analysis. Clin Cancer Res 2007;13:559–65 . 

25] Lau B , Cole SR , Gange SJ . Competing risk regression models for epidemiologic data.

Am J Epidemiol 2009;170:244–56 . 

26] Klein JP , Andersen PK . Regression modeling of competing risks data based on pseu-

dovalues of the cumulative incidence function. Biometrics 2005;61:223–9 . 

27] Fine JP , Gray RJ . A proportional hazards model for the sub distribution of a com-

peting risk. J Am Stat Assoc 1999;94:496–509 . 

28] Cleveland WS . Robust locally weighted regression and smoothing scatterplots. J Am

Stat Assoc 1979;74:829–36 . 

29] Gibbons RJ , Balady GJ , Bricker JT , et al. ACC/AHA 2002 guideline update for

exercise testing: summary article: a report of the American College of Cardiol-

ogy/American Heart Association Task Force on Practice Guidelines (Committee to

Update the 1997 Exercise Testing Guidelines). Circulation 2002;106:1883–92 . 

30] Wender R , Fontham ETH , Barrera E , et al. American cancer society lung cancer

screening guidelines. CA Cancer J Clin 2013;63:107–17 . 

31] Wolf AMD , Fontham ETH , Church TR , et al. Colorectal Cancer screening for aver-

age-risk adults: 2018 guideline update from the American Cancer society. CA Cancer

J Clin 2018;68:250–81 . 

32] Saslow D , Solomon D , Lawson HW , et al. American cancer society, American Society

for Colposcopy and Cervical Pathology, and American Society for Clinical Pathology

screening guidelines for the prevention and early detection of cervical cancer. CA

Cancer J Clin 2012;62:147–72 . 

33] Oeffinger KC , Fontham ETH , Etzioni R , et al. Breast Cancer screening for women at

average risk 2015 guideline update from the American Cancer society. JAMA J Am

Med Assoc 2015;314:1599–614 . 

34] Hall IJ , Tangka FKL , Sabatino SA , Thompson TD , Graubard BI , Breen N . Patterns

and trends in cancer screening in the United States. Prev Chronic Dis 2018;15:1–13 .

35] Bibbins-Domingo K , Force U . Aspirin use for the primary prevention of cardiovascu-

lar disease and colorectal cancer: US preventive services task force recommendation

statement. Ann Intern Med 2016;164:836 -U103 . 

36] Arnett DK , Blumenthal RS , Albert MA , et al. 2019 ACC/AHA Guideline on the pri-

mary prevention of cardiovascular disease: a report of the American College of Car-

diology/American Heart Association Task Force on Clinical Practice Guidelines. Cir-

culation 2019;140:E596–646 . 

37] Holmes MD , Chen WY , Li L , Hertzmark E , Spiegelman D , Hankinson SE . Aspirin

intake and survival after breast cancer. J Clin Oncol 2010;28:1467–72 . 

38] Tsoi KKF , Ho JMW , Chan FCH , Sung JJY . Long-term use of low-dose aspirin for

cancer prevention: a 10-year population cohort study in Hong Kong. Int J Cancer

2019;145:267–73 . 

39] Ye S , Lee M , Lee D , Ha EH , Chun EM . Association of long-term use of low-dose aspirin

as chemoprevention with risk of lung cancer (vol 2, e190185, 2019). JAMA Netw

Open 2019;2:1–13 . 

40] Piepoli MF , Hoes AW , Agewall S , et al. 2016 European Guidelines on cardiovascular

disease prevention in clinical practice: The Sixth Joint Task Force of the European

Society of Cardiology and Other Societies on Cardiovascular Disease Prevention in

Clinical Practice (constituted by representatives of 10 societies and by invited ex-

perts)Developed with the special contribution of the European Association for Car-

diovascular Prevention & Rehabilitation (EACPR). Eur Heart J 2016;37:2315–81 . 

41] Ridker PM , MacFadyen JG , Thuren T , et al. Effect of interleukin-1beta inhibition

with canakinumab on incident lung cancer in patients with atherosclerosis: ex-

ploratory results from a randomized, double-blind, placebo-controlled trial. Lancet

2017;390:1833–42 . 

42] Ridker PM , Everett BM , Thuren T , et al. Antiinflammatory therapy with

canakinumab for atherosclerotic disease. N Engl J Med 2017;377:1119–31 . 

https://doi.org/10.13039/100000050
https://doi.org/10.13039/100006108
http://www.mesa-nhlbi.org
https://doi.org/10.1016/j.ajpc.2021.100212
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0001
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0001
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0001
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0001
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0001
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0001
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0002
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0002
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0002
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0002
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0002
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0003
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0003
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0003
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0003
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0003
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0004
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0004
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0004
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0004
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0004
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0005
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0005
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0005
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0005
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0005
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0005
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0005
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0006
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0006
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0007
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0007
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0007
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0007
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0008
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0008
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0008
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0008
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0008
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0009
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0009
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0009
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0009
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0009
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0010
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0010
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0010
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0010
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0011
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0011
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0011
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0011
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0011
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0012
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0012
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0012
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0012
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0012
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0013
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0013
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0013
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0014
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0014
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0014
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0014
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0014
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0014
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0014
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0015
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0015
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0015
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0015
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0015
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0016
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0016
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0016
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0016
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0016
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0017
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0017
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0017
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0017
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0017
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0017
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0018
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0018
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0018
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0018
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0018
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0018
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0019
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0019
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0019
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0019
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0019
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0020
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0020
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0020
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0020
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0020
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0021
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0021
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0021
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0021
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0021
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0021
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0021
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0022
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0022
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0022
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0022
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0022
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0023
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0023
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0023
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0023
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0023
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0024
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0024
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0025
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0025
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0025
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0025
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0026
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0026
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0026
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0027
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0027
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0027
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0028
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0028
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0029
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0029
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0029
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0029
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0029
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0030
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0030
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0030
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0030
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0030
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0031
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0031
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0031
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0031
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0031
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0032
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0032
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0032
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0032
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0032
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0033
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0033
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0033
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0033
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0033
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0034
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0034
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0034
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0034
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0034
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0034
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0034
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0035
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0035
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0035
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0036
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0036
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0036
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0036
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0036
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0037
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0037
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0037
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0037
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0037
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0037
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0037
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0038
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0038
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0038
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0038
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0038
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0039
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0039
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0039
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0039
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0039
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0039
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0040
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0040
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0040
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0040
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0040
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0041
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0041
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0041
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0041
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0041
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0042
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0042
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0042
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0042
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0042


PCE and the competing risk of CVD versus cancer American Journal of Preventive Cardiology 7 (2021) 100212 

[  

[  

[  

 

[  

[  

[  

[  

 

[  

[  

 

 

 

[  

 

 

43] Beckwitt CH , Brufsky A , Oltvai ZN , Wells A . Statin drugs to reduce breast cancer

recurrence and mortality. Breast Cancer Res 2018;20:144 . 

44] Zaleska M , Mozenska O , Bil J . Statins use and cancer: an update. Future Oncol

2018;14:1497–509 . 

45] Singh S , Singh PP , Singh AG , Murad MH , Sanchez W . Statins are associated with a

reduced risk of hepatocellular cancer: a systematic review and meta-analysis. Gas-

troenterology 2013;144:323–32 . 

46] Kim RG , Loomba R , Prokop LJ , Singh S . Statin use and risk of cirrhosis and related

complications in patients with chronic liver diseases: a systematic review and meta–

analysis. Clin Gastroenterol H 2017;15:1521 - + . 
47] Voorneveld PW , Reimers MS , Bastiaannet E , et al. Statin use after diagnosis of colon

cancer and patient survival. Gastroenterology 2017;153:470 - + . 
48] Nayan M , Punjani N , Juurlink DN , et al. Statin use and kidney cancer survival out-

comes: a systematic review and meta-analysis. Cancer Treat Rev 2017;52:105–16 . 
49] Mondul AM , Joshu CE , Barber JR , et al. Longer-term Lipid-lowering drug use and

risk of incident and fatal prostate cancer in black and white men in the ARIC study.

Cancer Prev Res 2018;11:779–87 . 

50] Khurana V , Bejjanki HR , Caldito G , Owens MW . Statins reduce the risk of lung cancer

in humans ∗ - a large case-control study of US veterans. Chest 2007;131:1282–8 . 

51] DeFilippis AP , Young R , McEvoy JW , et al. Risk score overestimation: the impact of

individual cardiovascular risk factors and preventive therapies on the performance

of the American Heart Association-American College of Cardiology-Atherosclerotic

Cardiovascular Disease risk score in a modern multi-ethnic cohort. Eur Heart J

2017;38:598–608 . 

52] Grundy SM , Stone NJ , Bailey AL , et al. 2018

AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA 

Guideline on the management of blood cholesterol: a report of the American

College of Cardiology/American Heart Association task force on Clinical Practice

Guidelines. Circulation 2019;139:e1082–143 . 

http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0043
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0043
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0043
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0043
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0043
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0044
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0044
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0044
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0044
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0045
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0045
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0045
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0045
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0045
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0045
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0046
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0046
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0046
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0046
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0046
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0047
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0047
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0047
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0047
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0047
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0048
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0048
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0048
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0048
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0048
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0049
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0049
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0049
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0049
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0049
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0050
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0050
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0050
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0050
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0050
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0051
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0051
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0051
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0051
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0051
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0052
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0052
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0052
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0052
http://refhub.elsevier.com/S2666-6677(21)00067-2/sbref0052

	Pooled Cohort Equations and the competing risk of cardiovascular disease versus cancer: Multi-Ethnic study of atherosclerosis
	1 Introduction
	2 Methods
	2.1 Study population
	2.2 Outcome ascertainment
	2.3 Risk factors
	2.4 Statistical analysis

	5 Results
	6 Discussion
	7 Conclusions
	Declaration of Competing Interest
	Acknowledgment
	Supplementary materials
	References


