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Background: Cardiovascular risk factors are associated with increased risk of future cancer. However, the relationship between
quantitative parameters of atherosclerosis and future cancer risk is unclear.

Methods and Results: A total of 1,057 consecutive patients with coronary artery disease was divided into 2 groups according to
the cutoff value of the cardio-ankle vascular index (CAVI) derived by receiver operating characteristic curve analysis: low CAVI group
(CAVI <8.82; n=487), and high CAVI group (CAVI >8.82; n=570). Patients in the high CAVI group were older and had a higher
prevalence of diabetes, chronic kidney disease, anemia and history of stroke compared with patients in the low CAVI group. There
were 141 new cancers during the follow-up period. The cumulative incidence of new cancer was significantly higher in the high CAVI
group than in the low CAVI group (P=0.001). In a multivariate Cox proportional hazard analysis, high CAVI was found to be an inde-
pendent predictor of new cancer diagnosis (hazard ratio 1.62; 95% confidence interval 1.11-2.36; P=0.012). In the analysis of
individual cancer types, high CAVI was associated with lung cancer (hazard ratio 2.85; 95% confidence interval 1.01-8.07; P=0.049).

Conclusions: High CAVI was associated with the risk of future cancer in patients with coronary artery disease.
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leading causes of death worldwide.! There is grow-

ing evidence supporting a potential link between
the 2 diseases.? An increasing number of cancer patients
are developing cancer treatment-related cardiotoxicity,
which interferes with optimal cancer treatment and
impacts the clinical outcomes of cancer patients and cancer
survivors.? The importance of cooperation between cardi-
ologists and oncologists has led to the development of the
scientific field of cardio-oncology.

In recent years, attention has focused not only on the
increased risk of cardiovascular adverse events during can-
cer treatment, but also on the increased risk of cancer
development among patients with CVD. In particular,
several studies including the present study, have reported
an increased risk of cancer in heart failure patients.4®
Another study reported an association between CVD risk,
as indicated by the 10-year atherosclerosis risk score, and
the risk of future cancer.” This was partly due to several
shared risk factors including age, smoking, obesity and
diabetes. Furthermore, recent evidence suggests that CVD

C ardiovascular disease (CVD) and cancer are the

and cancer share common underlying pathophysiologic
mechanisms, such as inflammation, platelet function and
clonal hematopoiesis of indeterminate potential.® Several
studies have reported that cancer patients have more severe
atherosclerosis, and that patients with a current or past
history of malignancy are associated with increased coro-
nary artery calcification and impaired atherosclerotic
markers such as ankle-brachial index and pulse wave
velocity (PWYV).%10 However, there have been few studies
on the prediction of future cancer development by quanti-
tative indicators of atherosclerosis. Here, we investigated
the association between the cardio-ankle vascular index
(CAVI), an indicator of arterial stiffness, and future cancer
in patients with coronary artery disease (CAD).

Methods

Patient Population and Study Protocol

This was a prospective observational study that enrolled
1,430 consecutive patients with CAD who were hospitalized
at Fukushima Medical University Hospital and underwent
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percutaneous coronary intervention and CAVI measure-
ment between January 2010 and March 2022. Exclusion
criteria included history of atrial fibrillation, ongoing main-
tenance dialysis, ankle-brachial index <0.9, and untreated
or undertreated cancer. There were 373 patients excluded
according to the criteria, which left a total of 1,057 patients
for analysis. Receiver operating characteristic (ROC) curve
analysis revealed that the accurate cutoff value of CAVI in
predicting new cancer diagnosis was 8.82 (Figure 1). The
patients were divided into 2 groups based on this cutoff
value: low CAVI group (CAVI <8.82; n=487; 46.1%), and
high CAVI group (CAVI 28.82; n=570; 53.9%). All patients
were followed up until February 2023. Patient characteris-
tics and incidence of new cancer diagnosis were compared
between the 2 groups. All patients provided written
informed consent. The study protocol was approved by the
Ethics Committee of Fukushima Medical University and
was carried out in accordance with the principles outlined
in the Declaration of Helsinki. Reporting of the study
conforms to Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE), along with references
to STROBE and the broader EQUATOR guidelines.!!

Comorbidities and Previous History

Comorbidities were assessed by several attending physi-
cians. Smoking was defined as current smoking or cessa-
tion <6 months prior to hospitalization. Acute coronary
syndrome included ST-elevation myocardial infarction
and non-ST-elevation acute coronary syndrome, which
was defined as new ST segment depression, horizontal or
down sloping >0.05mV in 2 consecutive leads, T-wave
inversion >0.01 mV in 2 leads with prominent R wave or
an increase in coronary markers of ischemia such as tropo-
nin I.1? Hypertension was defined as the recent use of
antihypertensive drugs, systolic blood pressure of
>140mmHg, and/or diastolic blood pressure of 290 mmHg.
Diabetes was defined as the recent use of insulin or antidia-
betic drugs or fasting blood glucose value of 2126 mg/dL
and/or hemoglobin Alc value of 26.5%. Dyslipidemia was
defined as the use of cholesterol-lowering drugs or a triglyc-
eride value of 2150 mg/dL, a low-density lipoprotein choles-
terol value of 2140mg/dL and/or high-density lipoprotein
cholesterol value of <40mg/dL. Chronic kidney disease
was defined as an estimated glomerular filtration rate of
<60mL/min/1.73m? according to the Modification of Diet
in Renal Disease formula.!? Anemia was defined as a hemo-
globin level of <12.0g/dL in females and <13.0g/dL in males,
and hyperuricemia was defined as the use of uric acid-
lowering drugs or a uric acid value of >7.0mg/dL. Chronic
heart failure was defined according to the Framingham
criteria, and was diagnosed by several cardiologists based
on the guidelines.!s Stroke was defined as an acute episode
of focal dysfunction of the brain, retina, or spinal cord
lasting 224 h or of any duration if computed tomography
and/or magnetic resonance imaging showed focal brain
infarction or hemorrhage relevant to the patient’s symp-
toms.'¢ Laboratory data were obtained when the patients
were in a stable condition within 1 week prior to discharge.

Measurement of CAVI

CAVI was measured automatically using VaSera VS-1000
(Fukuda Denshi Co., Ltd, Tokyo, Japan) as described
previously.1” Cuffs were attached bilaterally to the upper
arms and ankles with the patient in the supine position.
Electrocardiogram electrodes and microphones were
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Figure 1. Receiver operating characteristic curve of the car-
dio-ankle vascular index (CAVI) for the prediction of new

cancer diagnosis. AUC, area under the curve.

placed on both wrists and on the sternum, respectively.
The examination was performed after 10 min of rest. CAVI
was calculated using the following formula: CAVI=
a{(2p/ AP)xIn(Ps/Pd)PWV?2} +b, where a and b are con-
stants, p is blood density, AP is Ps-Pd, Ps is systolic blood
pressure, and Pd is diastolic blood pressure. The average
values of bilateral CAVI were used for analyses. CAVI was
measured when patients were in a stable condition within
1 week prior to discharge.

Outcome

The primary endpoint was diagnosis of a new cancer after
discharge. Recurrence of previously treated cancer was not
included as an endpoint. The diagnosis of a new cancer
was obtained from the patient’s medical records or by
contacting the attending physicians at the patient’s refer-
ring hospital. The priority to confirm the diagnosis of
cancer was a definitive pathological diagnosis obtained
from pathology or cytology examinations. If a tissue sam-
ple was not available, the cancer diagnosis was confirmed
based on strong clinical, radiological or laboratory-marker
evidence.!8 The date of cancer diagnosis was defined as the
date of pathologic diagnosis, or as the date of clinical diag-
nosis when the diagnosis by pathology or cytology was not
available. Cancer types were classified by anatomic and
systemic primary involvement. Colorectal cancer was
defined as cancer involving the colon or rectum, and hema-
tologic cancer was defined as hematologic malignant dis-
eases including leukemia, lymphoma and myeloma. There
were 209 patients who died during the follow-up period
and they were handled as censored.

Statistical Analysis

Continuous variables are presented as mean=SD (for nor-
mal distribution of data) or median with an interquartile
range (for non-normal distribution of data), and the stu-
dent’s t-test or the Mann-Whitney U test was used for
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Table 1. Baseline Clinical Characteristics of the Study Population
Low (C':‘,:‘\‘Ial 7g)roup ngh(ggs\l;og;roup P value
Age (years) 63.1£11.5 71.9+8.9 <0.001
Male gender 391 (80.3) 457 (80.2) 0.964
Body mass index (kg/cm?) 25.5+4.0 23.8+3.3 <0.001
Smoking 336 (69.0) 377 (66.1) 0.324
Acute coronary syndrome 236 (48.5) 249 (43.7) 0.120
Comorbidities
Hypertension 388 (79.7) 478 (83.9) 0.078
Diabetes 210 (43.1) 297 (52.1) 0.004
Dyslipidemia 452 (92.8) 521 (91.4) 0.398
Chronic kidney disease 151 (31.0) 262 (46.0) <0.001
Anemia 143 (29.4) 255 (44.7) <0.001
Hyperuricemia 171 (35.1) 232 (40.7) 0.062
Chronic heart failure 148 (30.4) 162 (28.4) 0.483
History of stroke 64 (13.1) 105 (18.4) 0.020
History of cancer 48 (9.9) 75 (13.2) 0.095
Laboratory data
White blood cell (x103/uL) 7.9+3.9 7.4+3.1 0.046
Hemoglobin (g/dL) 13.8+1.8 13.1+1.9 <0.001
Platelet count (x103/uL) 217.0+64.2 207.5+58.8 0.017
eGFR (mL/min/1.73m?2) 70.7+21.0 63.5+20.0 <0.001
LDL-cholesterol (mg/dL) 107.1+37.4 100.8+33.5 0.020
HDL-cholesterol (mg/dL) 50.7+19.0 48.9+15.4 0.156
Hemoglobin Alc (%) 6.1+1.0 6.3+1.2 0.019
Albumin (g/dL) 4.1£0.4 3.9+0.5 <0.001
BNP (pg/mL) 28.8[11.9-100.1] 43.3[19.4-137.6] 0.001
C-reactive protein (mg/dL) 0.09 [0.04-0.29] 0.10[0.05-0.31] 0.330
D-dimer (ug/mL) 0.7 [0.5-1.1] 0.9 [0.6-1.6] <0.001
Physiological data
CAVI 7.7£1.0 10.0+1.1 <0.001
Left ventricular ejection fraction (%) 55.8+11.7 55.1+12.3 0.466
Left atrial diameter (mm) 37.2+6.2 37.0+6.1 0.635
Medications
B-blockers 297 (61.0) 341 (59.8) 0.700
RAS inhibitors 366 (75.2) 419 (73.5) 0.542
Calcium channel blockers 252 (51.7) 327 (57.4) 0.067
Statins 425 (87.3) 463 (81.2) 0.008
Antiplatelet agents 472 (96.9) 557 (97.7) 0.420
Unless indicated otherwise, data are presented as n (%), mean+SD, or median [interquartile range]. BNP, B-type

natriuretic peptide; CAVI, cardio-ankle vascular index; eGFR, estimated glomerular filtration rate; HDL, high-density
lipoprotein; LDL, low-density lipoprotein; RAS, renin-angiotensin-aldosterone system.

comparisons. The categorical variables were expressed as
numbers and percentages, and the chi-square test was used
for comparisons. Kaplan-Meier cumulative event curves
were constructed for new cancer diagnoses, and compared
with the log-rank test. We assessed CAVI as a predictor for
new cancer diagnosis using the Cox proportional hazard
analysis. To adjust for clinical confounding factors, we
performed both the multivariate Cox proportional hazard
analysis and the subgroup analysis. In the univariate Cox
proportional hazard analysis, the subjects were divided
into subgroups based on the presence or absence of cate-
gorical factors and the median of continuous variables.
Interaction P values were obtained using a multivariate
model including CAVI, subgroup factors, and interactions
between CAVI and subgroup factors. The Cox propor-

tional hazard analysis with CAVI as a continuous variable
was performed, and the hazard ratio (HR) of new cancer
diagnosis according to CAVI level was drawn using a cubic
spline curve. A value of P<0.05 was considered statistically
significant for all comparisons. These analyses were per-
formed using a statistical software package (SPSS version
25.0; IBM, Armonk, NY, USA), except for cubic spline
analysis. The cubic spline analysis was performed using
EZR (version 1.51; Saitama Medical Center, Jichi Medical
University, Saitama, Japan).

Results

ROC Curve Analysis
ROC curves were constructed for the prediction of new
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cancer diagnosis. ROC analysis demonstrated that CAVI
was associated with new cancer diagnosis (area under the
curve 0.633; 95% confidence interval (CI) 0.557-0.708;
P=0.001; Figure 1). The cutoff value was 8.82 with a sensi-
tivity 68.6% and specificity 53.5%.

Clinical Characteristics

Comparisons of clinical characteristics between the high
and low CAVI groups are shown in Table 1. Patients in the
high CAVI group were older (71.9 vs. 63.1 years; P<0.001)
and had a higher prevalence of diabetes (52.1% vs. 43.1%;
P=0.004), chronic kidney disease (46.0% vs. 31.0%;
P<0.001), anemia (44.7% vs. 29.4%; P<0.001), and history
of stroke (18.4% vs. 13.1%; P=0.020). The prevalence of
smoking history and history of cancer did not differ
between the 2 groups.

Outcomes

During the follow-up period (mean 2,223 days), there were
141 new cancer diagnoses. Gastric cancer was the most
common primary cancer (n=26; 18.4%), followed by pros-
tate cancer (n=22; 15.6%), lung cancer (n=20; 14.2%),
colorectal cancer (n=16; 11.3%), hematologic cancer
(n=15; 10.6%), liver cancer (n=10; 7.1%), bladder cancer
(n=7; 5.0%), pancreatic cancer (n=5; 3.5%), renal cancer
(n=3; 2.1%)), biliary tract cancer (n=3; 2.1%), and cancers
of other origins (n=14; 9.9%; Figure 2A). The proportions
of each cancer type in the high and low CAVI groups are
presented in Figure 2B,C. There was no statistically sig-
nificant difference in cancer type between the 2 groups. In
the Kaplan-Meier analysis, as shown in Figure 3, the
cumulative incidence of new cancer diagnoses was signifi-
cantly higher in the high CAVI group than in the low
CAVI group (P=0.001). In the multivariate Cox propor-
tional hazard analysis, the predictive value of high CAVI
(as a categorical variable) was adjusted for 3 models: age
and gender (Model 1); Model 1 plus variables considered
risk factors for cancer including smoking history, diabetes,
heart failure and history of cancer (Model 2); and Model 2
plus body mass index, acute coronary syndrome, hyperten-
sion, dyslipidemia, chronic kidney disease, anemia, hyper-
uricemia and history of stroke (Model 3). After adjusting

New cancer diagnoses
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Figure 3. Cumulative incidence of new cancer diagnoses in

the high and low cardio-ankle vascular index (CAVI) groups
using Kaplan-Meier curve analysis.

for the above confounding factors, high CAVI was an
independent predictor of new cancer diagnosis (Model 1:
HR 1.67; 95% CI 1.16-2.40; P=0.006; Model 2: HR 1.73;
95% CI 1.20-2.50; P=0.003; and Model 3: HR 1.62; 95%
CI 1.11-2.36; P=0.012; Table 2). A multivariate Cox pro-
portional hazard analysis was also performed with CAVI
as a continuous variable, which revealed that CAVI (per 1
increase) was independently associated with new cancer
diagnosis (Model 1: HR 1.19; 95% CI 1.06-1.33; P=0.002;
Model 2: HR 1.19; 95% CI 1.07-1.33; P=0.002; and Model
3: HR 1.16; 95% CI 1.03-1.30; P=0.013; Table 2). In the
cubic spline curve analysis with CAVI as a continuous
variable, patients with higher CAVI had a higher risk of
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Table 2. Multivariate Cox Proportional Hazard Analysis for New Cancer Diagnosis
HR 95% CI P value
CAVI as a categorical variable
High CAVI (vs. low CAVI), unadjusted 1.79 1.27-2.54 0.001
High CAVI (vs. low CAVI), adjusted model 1 1.67 1.16-2.40 0.006
High CAVI (vs. low CAVI), adjusted model 2 1.73 1.20-2.50 0.003
High CAVI (vs. low CAVI), adjusted model 3 1.62 1.11-2.36 0.012
CAVI as a continuous variable
Per CAVI 1 increase, unadjusted 1.22 1.10-1.35 <0.001
Per CAVI 1 increase, adjusted model 1 1.19 1.06-1.33 0.002
Per CAVI 1 increase, adjusted model 2 1.19 1.07-1.33 0.002
Per CAVI 1 increase, adjusted model 3 1.16 1.03-1.30 0.013
Model 1: adjusted for age and gender. Model 2: adjusted for age, gender, smoking history, diabetes, heart failure and
history of cancer. Model 3: adjusted for age, gender, body mass index, smoking history, acute coronary syndrome,
hypertension, diabetes, dyslipidemia, chronic kidney disease, anemia, hyperuricemia, heart failure, history of stroke
and history of cancer. CAVI, cardio-ankle vascular index; Cl, confidence interval; HR, hazard ratio.
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Figure 4. Forest plots of subgroup analysis depicting the hazard ratio as the center of the box and 95% confidence interval (Cl)
as a horizontal line. BMI, body mass index; CKD, chronic kidney disease.

10

new cancer diagnosis (Supplementary Figure).

The forest plot in Figure 4 illustrates the association
between high CAVI and new cancer diagnosis in subgroups
after adjustment for interactions between high CAVI and
prespecified clinically important variables. There were no
interactions with important variables including age, smok-
ing history, diabetes and heart failure, except for a signifi-
cant interaction with anemia (P=0.042): HR 1.11 (95% CI
0.64-1.93; P=0.716) with anemia, and HR 2.33 (95% CI
1.49-3.64; P<0.001) without anemia.

Analysis With Different Cutoff Values

To improve external validity, a Cox proportional hazards
analysis was performed using a cutoff value of 8 and 9,
which is commonly used as the cutoff value for CAVI.
After adjusting for confounding factors including age,
gender, smoking history, diabetes, heart failure and history
of cancer, CAVI =8 and =9 were independent predictors
of new cancer diagnosis (HR 1.73; 95% CI 1.10-2.74;
P=0.019; and HR 1.45; 95% CI 1.01-2.08; P=0.042;
Table 3).
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Table 3. Cox Proportional Hazard Analysis for New Cancer Diagnosis for Each Cutoff Value of CAVI
HR 95% CI P value
CAVI >8 (vs. CAVI <8)
Unadjusted 1.83 1.19-2.82 0.006
Adjusted* 1.73 1.10-2.74 0.019
CAVI 28.82 (vs. CAVI <8.82)
Unadjusted 1.79 1.27-2.54 0.001
Adjusted* 1.73 1.20-2.50 0.003
CAVI 29 (vs. CAVI <9)
Unadjusted 1.56 1.12-2.18 0.009
Adjusted* 1.45 1.01-2.08 0.042

*Adjusted for age, gender, smoking history, diabetes, heart failure and history of cancer. Abbreviations as in Table 2.

Table 4. HR for Development of Individual Cancer Types
Cancer type HR

Gastric (n=26)

Unadjusted 1.31

Adjusted* 1.32
Prostate (n=22)

Unadjusted 1.31

Adjusted* 1.13
Lung (n=20)

Unadjusted 2.88

Adjusted*” 2.85
Colorectal (n=16)

Unadjusted 2.15

Adjusted* 2.12
Hematologic (n=15)

Unadjusted 2.67

Adjusted* 2.80

High CAVI (vs. low CAVI)

95% ClI P value
0.60-2.85 0.500
0.59-2.97 0.502
0.55-3.10 0.547
0.45-2.83 0.793
1.05-7.92 0.041
1.01-8.07 0.049
0.75-6.18 0.157
0.71-6.34 0.178
0.85-8.37 0.093
0.86-9.07 0.086

*Adjusted for age and gender. Abbreviations as in Table 2.

Individual Cancer-Specific HRs

HRs for development of individual cancer type are shown
in Table 4. Among the top 5 cancer types, including gas-
tric, prostate, lung, colorectal and hematologic cancer, the
risk of lung cancer remained significantly increased for
high CAVT after adjusting for age and gender (HR 2.85;
95% CI 1.01-8.07; P=0.049).

Discussion

The main findings of the present study are as follows. First,
patients with high CAVI (i.e., CAVI >8.82) were older, had
a lower body mass index, and had a higher prevalence of
comorbidities such as diabetes, chronic kidney disease,
anemia and history of stroke compared with patients with
low CAVI (i.e., CAVI <8.82). Second, high CAVI was an
independent predictor of new cancer diagnosis in patients
with CAD. Last, the predictive value of CAVI was
observed for lung cancer in individual cancer-specific anal-
ysis. To the best of our knowledge, the present study was
the first to show the predictive value of CAVI, the measur-
able indicator of systemic atherosclerosis, for the risk of
future cancer.

Cancer and CAD are closely associated with shared risk

factors. Diabetes is associated with an increased risk of
cancer of the colon, lung, pancreas, esophagus, liver, thy-
roid, breast, and uterus.!® Proposed mechanisms to link
diabetes and cancer include cell proliferation via enhanced
insulin signaling due to hyperinsulinemia,® provision of
nutrient sources to tumor cells with a Warburg effect,?! and
DNA damage via increased oxidative stress.?? Previous
reports have shown that diabetes was associated with 1.25—
1.41 times higher cancer mortality.?32* Smoking is a well
recognized risk factor for cancer, with a particularly high
risk of cancer in the lung, larynx and pharynx. The risk of
developing cancer is also increased in organs not directly
exposed to mainstream smoke, such as the digestive tract,
urinary tract, prostate, bone marrow and other organs.
The relative risk of death from all cancers due to smoking
is 1.97 times higher in men and 1.57 times higher in
women.?> Excessive salt intake, a main risk factor for
hypertension, is associated with an increased risk of devel-
oping gastric and esophageal cancer.26-27 [t has also been
reported that higher blood pressure in men increases the
risk of developing colorectal cancer.?® Moreover, there is
growing evidence that CVD and cancer share not only
common risk factors but also underlying pathophysiologic
mechanisms such as inflammation, platelet dysfunction,
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and clonal hematopoiesis of indeterminate potential.8 A
randomized controlled trial demonstrated that anti-inflam-
matory therapy, inhibition of IL-18 by canakinumab,
reduced both cardiovascular events and cancer risk in
patients with a history of myocardial infarction and
increased C-reactive protein levels.?%30

From a CAD standpoint, patients with CAD had 1.06—
1.46 times higher risk of developing all types of cancer than
those without.333 Suzuki et al. reported an association
between polyvascular disease and cancer incidence, indi-
cating that the increased severity of atherosclerosis plays
an important role in cancer development.* In contrast,
patients with cancer have more advanced atherosclerosis,
leading to an increased risk of cardiovascular events.!0-35
Cancer patients have a higher mortality rate from CVD
than from other causes.3 Therefore, both cancer in CVD
patients and CVD in cancer patients are emerging issues,
but there is a lack of guidelines for their prediction and
treatment. Coronary artery calcification is a measurable
indicator of atherosclerosis, which has been reported to
have a predictive ability for the risk of colon and lung
cancer depending on its severity.?” In the present study, we
demonstrated the predictive value of CAVI, which is an
easily measurable indicator of systemic arterial stiffness,
for identifying future cancer in patients with CAD.

PWYV has been the gold standard of measuring arterial
stiffness; however, PWV is essentially affected by blood
pressure at the time of measurement. CAVI has the advan-
tage of being independent of blood pressure.!” Several
factors including aging,3 hypertension,* diabetes,* smok-
ing,* renal dysfunction,*? metabolic syndrome* and sleep-
disordered breathing* have been reported to increase CAVI.
The predictive ability of CAVI for cancer risk shown in the
present study may represent the influence of common risk
factors. In addition, inflammation may be involved as an
underlying pathophysiological mechanism, given its poten-
tial association with elevated PWV.#5 There have been
several reports that CAVI predicts cardiovascular events:
CAD patients with CAVI >8.325 and diabetic patients
with CAVI >9.0 had a higher incidence of cardiovascular
events.#47 A recent review of vascular function has pro-
posed CAVI 29.0 as a marker of vascular dysfunction.*

The top 4 cancer types in the present study (gastric,
prostate, lung and colorectal) are the same as the top 4
types in the general male population in Japan.* In the
analysis of individual cancer types, CAVI appeared to
have a significant predictive value for lung cancer, although
a limited sample size may have precluded statistical sig-
nificance for other cancer types. Dzaye et al. revealed the
coronary artery calcification score calculated from non-
contrast cardiac-gated computed tomography scanning
predicts the risks of colon and lung cancers.?” Lung and
colorectal cancers are strongly linked to modifiable risk
factors that have a relevant overlap with the risk factor
profile of CVD and also account for a substantial propor-
tion of cancer deaths.5® Although a cancer screening sys-
tem has been well established in Japan, the cancer screening
uptake rate has remained flat, and the mortality rate for
the 5 cancers regulated under the national cancer screening
guidelines has barely improved.3! Therefore, it is important
to promote rational health behaviors to improve people’s
cancer screening uptake rate. According to the results in
the present study, CAVI might contribute to the identifica-
tion of patients at high risk of future cancer and encourage
cancer screening for these patients.

Study Limitations

The present study has several limitations. First, since the
study was performed in a single center with a relatively
small number of patients, analysis for high CAVI and
individual cancer types may not be sufficient. Second, the
incidence of new cancer diagnoses may have been underes-
timated compared with the actual incidence, given that
these diagnoses partially depended on reports from attend-
ing physicians at referral hospitals after discharge. Third,
there were unmeasured confounding factors such as exer-
cise habits and dietary pattern, which might have influ-
enced the results of the multivariate analysis. Last, the
present study lacked data to analyze the stage of cancer
diagnosed.

Conclusions

High CAVI was associated with the risk of future cancer
in patients with CAD. CAVI may contribute to the identi-
fication of patients at high risk and enable early detection
of cancer.
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