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ABSTRACT

Objective: The systematic coronary risk evaluation
(SCORE) estimates the 10-year risk of fatal cardiovascular
disease (CVD), and its application is recommended. The
absolute risk of CVD, independent of risk factors, is relative-
ly low in young individuals. Expressing the risk as their “risk
age” may aid in understanding the risk. This study aimed to
demonstrate a possible correlation between vascular risk
age, SCORE risk value, and the level of subclinical ath-
erosclerosis evaluated using a pulse wave velocity (PWV)
device.

Methods: This work was designed to be a cross-section-
al study. The SCORE 10-year fatal CVD risk and vascular
risk age were calculated for patients below the age of 50
years and without any previous diagnosis of atherosclerotic
disease or equivalents. The PWV of each patient was mea-
sured non-invasively using a PWV device.

Results: The study population included a total of 300 pa-
tients with a mean age of 35.1+9.5 years. The mean PWV
and mean vascular age of the entire study population were
6.3+1.3 m/s and 44.3+5.5 years, respectively, and the me-
dian 10-year risk of fatal CVD score was 0.4 (0.04-2.74).
There was a positive correlation between PWV and the 10-
year risk of fatal CVD (r=0.613; P<0.001) and vascular risk
age (r=0.684; P<0.001).

Conclusion: Despite their young age and low to moder-
ate 10-year risk of fatal CVD (<1%-5%) according to the
SCORE chart, patients with a high vascular risk age were
found to have high PWV values. These results show that
calculations of vascular risk age might be used to assess
the risk of fatal CVD in young patients and correlate with
subclinical atherosclerosis.

OZET

Amac: Sistematik Koroner Risk Degerlendirmesi (SCORE),
10 yillik élimcul kardiyovaskuler hastalik (KVH) riskini tah-
min etmekte ve uygulanmasi Avrupa Kardiyoloji Dernegi
tarafindan tavsiye edilmektedir. Risk faktérlerinden bagim-
siz olarak 6élimcul KVH mutlak riski, geng insanlarda nispe-
ten dasuktdr. Riskin “risk yasi” olarak ifade edilmesi, riskin
anlasilimasina yardimci olabilir ve gerekli yasam tarzi de-
gisikliklerinin uygulanmasini kolaylastirabilir. Temel amag,
vaskdler risk yasi ve SCORE risk degeri ile nabiz dalga hizi
(PWV) élcimu ile gosterilen subklinik ateroskleroz seviyesi
arasindaki iliskiyi ortaya koymaktir.

Yéntemler: Bu ¢alisma kesitsel bir calisma olarak tasarlan-
di. Elli yas altinda, daha 6énce herhangi bir aterosklerotik
hastalik tanisi veya diabetes mellitus ve kronik bébrek has-
taligi gibi esdegerleri olmayan hastalarda SCORE risk ska-
lasina goére 10 yilhk élumcil KVH riski hesaplandi. Her bir
hastanin nabiz dalga hizi, PWV cihazi kullanilarak non-in-
vaziv olarak 6lguldi.

Bulgular: Galismaya toplam 300 hasta (156 kadin, 144 er-
kek) alindi ve yas ortalamasi 35.1+£9.5 yildi. Tim calisma
popllasyonunun ortalama PWV degeri 6.3+1.3 m/sn or-
talama vaskdler risk yagi 44.3+5.5 yil ve medyan 10 yillik
O6lumcul KVH risk skoru 0.4 (0.04-2.74) idi. PWV ile 10 yillik
6lumcul KVH riski (r=0.613; p<0.001) ve vaskiler risk yasi
(r=0.684; p<0.001) arasinda pozitif korelasyon saptandi.
Sonuc¢: SCORE tablosuna gére geng yaslarina ve 10 yillik
dusuk 6lumcul kardiyovaskuler hastalik riskine (<%1) rag-
men, yUksek vaskuler risk yasi olan hastalarin yiksek PWV
degerlerine sahip olduklari bulundu. Bu sonuglar, vaskuler
risk yasinin hesaplanmasinin, gen¢ hastalarda KVH riskinin
degerlendirilmesinde kullanilabilecegini ve subklinik ate-
roskleroz ile iligkili olabilecegini gostermektedir.
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G uidelines on cardiovascular disease (CVD) pre-
vention recommend that advice about risk fac-
tor modification should be based on an individual’s
total CVD risk.!"-? Several systems are available to
assess absolute risk according to conventional risk
factors. Of these, the most commonly used are based
on the Framingham project in the United States of
America and the systematic coronary risk evalua-
tion (SCORE) in Europe.”* SCORE is the system
recommended by the European guidelines on CVD
prevention.?

Risk factor modifications, particularly pharma-
cotherapy, are based on absolute risk because indi-
viduals at high absolute risk will derive the greatest
benefit from them.” However, the absolute risk is
associated primarily with age. A young person with a
very high relative risk owing to multiple risk factors
may still have a low absolute risk.”

In 2008, a new concept of cardiovascular risk was
published as a result of the Framingham study: the
age of the heart or the vascular age, that is, the age
of the vascular system of a patient with different car-
diovascular risk factors.® This age is calculated as
the age a person would be with the same calculated
cardiovascular risk but whose risk factors were all
within normal ranges. The concept of vascular age
can be useful in identifying young people in whom
low to moderate absolute risk may conceal higher
relative risk. %%

Arterial stiffness is defined as irreversible damage
to vessels from age and cardiovascular risk factors
and is associated with CVD-related morbidity and
mortality.” % Arterial stiffness can be measured by
an augmentation index (the ratio of augmentation
pressure to aortic pulse pressure [Alx]) and PWYV that
represents a measure of wave reflection and arterial
stiffness.'! PWV and Alx increase with age and are
closely associated with CVD risk factors such as hy-
pertension and coronary artery disease.'>!?!

There are many studies showing the relationship
between PWYV, Alx, and arterial stiffness in elderly
patients; however, the number of studies explor-
ing the PWV and Alx in the young is very limited.
There are deficiencies in treatment algorithms for
young patients with a high relative risk of CVD. This
study aimed to demonstrate a possible correlation be-

tween vascular age, Abbreviations:
SCORE value, and sr
the level of subclin- CVD Cardiovascular disease
. . LDL Low-density lipoprotein
ical atherosclerosis  pyy
assessed by a PWV  SCORE
device.

Blood pressure

Pulse wave velocity
Systematic coronary risk
evaluation

METHODS

This cross-sectional study was conducted in patients
below the age of 50 years and without any previous
diagnosis of atherosclerotic disease or equivalents
who were admitted for routine screening to the car-
diology department at Hacettepe University Hospital
between 2014 and 2016. Patients with known ath-
erosclerotic vascular disease and equivalent diseases
such as diabetes mellitus and chronic kidney disease
were excluded. The impact of age on risk was mini-
mized by enrolling only men and women between the
ages of 18 and 50 and calculating vascular age and
10-year risk of CVD according to risk factors.

The inclusion criteria were: (i) age >18 years; (ii)
having atherosclerotic risk factors such as hyper-
tension, hypercholesteremia, and cigarette smoking
with no known atherosclerotic disease; and (iii) in-
formed written consent. The exclusion criteria were:
(i) chronic atrial fibrillation or any other type of ar-
rhythmia; (ii) history of myocardial infarction, unsta-
ble angina, ischemic stroke, and/or peripheral artery
disease; (iii) diabetes mellitus and renal failure; (iv)
heart failure, according to New York Heart Associa-
tion classification; and (v) malignancy or any clinical
condition associated with poor prognosis. All proto-
col procedures were conducted in accordance with
the Declaration of Helsinki, and the study was ap-
proved by Ethics Committee of Hacettepe University
(Approval Date: July 9,2014; Approval Number: GO
14/388-07). Informed consent was obtained from all
participants.

A detailed medical history, findings from physical
examinations, and blood samples for routine laboratory
tests after at least 8 hours of fasting were obtained from
all participants. Their body weight and height were
measured, and standard office blood pressure (BP)
readings were recorded after 10 minutes of rest.

Arterial stiffness is affected by atherosclerosis
risk factors, particularly hypertension and age, and
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is used as an indicator of subclinical organ damage.
[ Many studies have shown that it is an independent
risk factor for fatal and non-fatal CVD.' Carot-
id-femoral PWYV is the gold standard for measuring
aortic stiffness.'¥ However, these devices are not
commonly used in daily clinical practice. One rea-
son could be that current measurement devices have
serious limitations in terms of time consumption and
operator requirements. Measuring PWV using the
oscillometric method was found to be safe and ac-
curate, similar to the results of studies comparing the
oscillometric method with invasive and tonometric
measurements.'*!% Tonometry is fairly simple tech-
nique to learn and has good inter- and intra-operator
reproducibility.!'”

The PWYV measurement is based on the principle
that the pressure pulse generated by the left ventric-
ular ejection travels at a speed determined by the
size, shape, and properties of the artery.'¥ PWV is
determined by measuring the pulse wave in 2 places
on an artery and dividing the distance between mea-
surement sites by the difference in time between the
2 pulses. It is preferable to measure the pulse wave
between 2 points on the same artery; however, if this
is not possible, the pulse wave of a branching artery
can be used as a substitute for the proximal wave.
1151 A Mobil-O-Graph (Mobil-O-Graph, Germany) re-
cords oscillometric brachial BP and pulse waves and
calculates aortic BP and Alx as a measure of wave re-
flections and PWV as a measure of arterial stiffness.
A higher PWV indicates higher peripheral vascular
stiffness."> In our study, participants were assessed
for arterial wall stiffness in the brachial region at the
upper extremity after at least 8 hours of fasting and
no smoking. A Mobil-O-Graph was used to obtain
PWYV, aortic BP, and Alx.

High-risk countries’ SCORE risk scale and the
website www.heartScore.org were used to calculate
the age of vascular risk. Turkey is classified as a
high-risk country.”” The risk factors considered were
age, sex, smoking, total cholesterol level, and systol-
ic BP levels. We accepted the normal BP limit to be
<130/85 mm Hg based on current information.!7-#
A total cholesterol level of 5 mmol/L (190 mg/dL)
was considered normal.> ! For example, a 40-year-
old male participant with a total cholesterol level of
225 mg/dL and systolic BP of 160 mm Hg was found
to have a SCORE risk of 1% and vascular age of 55

years. On the SCORE risk chart, a vascular age could
not be calculated for patients younger than 40. In our
study, the vascular risk age of patients under 40 was
calculated assuming that they were 40.

Statistical analysis

Normally distributed data were evaluated using the
Kolmogorov-Smirnov test. Continuous variables
with normal distribution were expressed as meanz
standard deviation. Abnormal distribution was ex-
pressed as median (min-max), and categorical vari-
ables were expressed as percentages when appro-
priate. Comparisons of numerical variables between
the 2 groups were analyzed using the paired sample
t-test and Mann-Whitney U test. Comparisons of
categorical variables between the 2 groups were an-
alyzed using chi-square and Fisher exact tests. The
relationship between numerical variables was studied
using Pearson correlation analysis. Statistical analy-
ses were performed using the Statistical Package for
Social Sciences software version 20.0 (IBM Corp.;
Armonk, NY, USA). A p value of 0.05 was consid-
ered statistically significant.

The primary endpoint of the study was to demon-
strate the possible correlation between vascular age
and PWV. In the literature, a highly significant cor-
relation (r=0.91, p<0.0001) was found between Mo-
bil-O-Graph and standard PWV measuring devices.
151 According to these findings, when alpha is accept-
ed as 0.05, power is taken as 80%, and at least 41
participants must be included for a 0.50 correlation.

RESULTS

Baseline demographics and clinical characteristics of
the participants are presented in Table 1. The study
population included 156 women and 144 men with
a mean age of 35.1£9.5 years. Women were sig-
nificantly older than men (37.0£9.9 vs 33.0+9.0;
p<0.001). The incidence of hypertension was 13%,
and women were more hypertensive (5.2% men vs
20.2% women) (p=0.003). The smoking rate in the
study population was 41.5%, which included 59.4%
of men and 25% of women (p<0.001).

The calculated mean risk age was 46.1+5.2 for
men, 42.7+5.3 for women and 44.3+5.5 for the entire
study population, and this difference between sex-
es was found to be statistically significant. As with
risk age, male patients were found to have a higher
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Table 1. Baseline demographics and clinical characteristics of the participants

Entire study population Women Men
Variables (n=300) (n=156) (n=144) p
Age (years) 35.1+9.5 37.0+9.9 33.0+9.0 <0.001*
Height (cm) 166.8+8.2 162.7+5.5 171.3+8.3 <0.001*
Body weight (kg) 72.7+13.6 67.2+12.4 78.7+x12.4 <0.001*
BMI (kg/m?) 26.1+4.5 25.5+5.0 26.9+4.1 0.013*
Waist circumference 88.5+9.1 85.2+10.2 90.2+8.0 <0.001*
Current smokers 41.5% 25% 59.4% <0.001*
Hypertension 13% 20.2% 5.2% 0.003*
Hyperlipidemia 19% 20.2% 17.7% 0.721
Family history of CVD 41% 50% 31.3% 0.007*
Physical inactivity 47.5% 61.5% 32.3% 0.001*
Vascular risk age (years) 44.3+5.5 42.7+5.3 46.1+5.2 <0.001*
10-year risk of fatal CVD (SCORE) (%) 0.4 (0.04-2.74) 0.06 (0.04-1.85) 0.99 (0.40-2.74)  <0.001*
*p value <0.05 is statistically significant.
Continuous variables with normal distribution are expressed as meanzstandard deviation.
Abnormal distribution is expressed as a median (min-max), numerical variables are presented as the median and interquartile range, and categorical
variables are expressed as percentages when appropriate.
BMI: body mass index; CVD: cardiovascular disease.
Table 2. Laboratory, ambulatory blood pressure monitoring, and pulse wave velocity data

Entire study population Women Men
Variables (n=300) (n=156) (n=144) p
Total cholesterol (mg/dL) 205.0+46.9 190.1+43.3 221.2+46.5 <0.001*
Triglyceride (mg/dL) 126 (42-412) 107 (42-375) 165 (47-412) 0.001*
LDL cholesterol (mg/dL) 119.5 (39-255) 116 (39-255) 144 (39-255) 0.001*
HDL cholesterol (mg/dL) 51.0+14.2 52.4+14.6 49.4+13.8 0.069
Heart rate (bpm) 81.2+12.6 78.4+12.3 84.2+12.4 <0.001*
Mean SBP (mmHg) 122.2+16.8 121.7+19.3 122.7+13.5 0.606
Mean DBP (mmHg) 76.8+11.7 76.7£12.6 76.8+10.7 0.940
Mean MBP (mmHg) 97.3+12.4 97.2+14.3 97.4+10.1 0.890
AlX@75 (%) 22 ([-5]-111) 21 ([-5]-39) 24 (4-49) 0.044*
Cardiac Output (mL/kg) 4.3+0.6 4.2+0.6 4.5+0.5 <0.001*
Pulse wave velocity (m/s) 6.3+1.3 5.9+1.1 6.6+1.3 <0.001*

*p value <0.05 is statistically significant.

Continuous variables with normal distribution are expressed as mean + standard deviation.

Abnormal distribution is expressed as a median (min-max), numerical variables are presented as the median and interquartile range, and categorical

variables are expressed as percentages when appropriate.

LDL: low-density lipoprotein; HDL: high-density lipoprotein; SBP: systolic blood pressure; DBP: diastolic blood pressure; MBP: mean blood pressure;

Alx@75: heart rate-adjusted augmentation index.

10-year risk of fatal CVD than women (0.99% vs,
0.06%, p<0.001).

Along with these data, height, body weight, body
mass index (BMI), and waist circumference were
found to be statistically higher in men; and hyperten-

sion, physical inactivity, and family history of CVD
were significantly higher in women.

Total cholesterol levels were 221.2+46.5 mg/dL in
men, 190.1+43.3 mg/dL in women, and 205.0+46.9
mg/dL in the whole study population (p<0.001). The
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Table 3. Variables related to pulse wave velocity and 10-year risk of fatal CVD levels

10-year risk of fatal CVD (SCORE)

Pulse wave velocity (m/s)

Variables r p r p
10-year risk of fatal CVD (SCORE) - - 0.613 <0.001*
Pulse wave velocity 0.613 <0.001* > =
Age 0.272 0.015* 0.463 <0.001*
Vascular risk age 0.843 <0.001* 0.684 <0.001*
Height 0.071 0.319 -0.107 0.132
Body weight 0.299 0.005* 0.280 0.011*
BMI 0.292 0.006* 0.374 <0.001*
Waist circumference 0.162 0.160 0.099 0.393
Total cholesterol 0.520 <0.001* 0.435 <0.001*
Triglyceride 0.481 <0.001* 0.353 <0.001*
LDL cholesterol 0.523 <0.001* 0.443 <0.001*
HDL cholesterol -0.105 0.140 -0.059 0.406
Mean SBP 0.298 0.005* 0.528 <0.001*
Mean MDP 0.255 0.029* 0.477 <0.001*
Mean DBP 0.083 0.242 0.308 <0.001*
Heart rate 0.260 0.023* 0.071 0.316
Alx@75 0.016 0.817 0.207 0.003*
Cardiac Output 0.064 0.369 0.204 0.004*

*p value <0.05 is statistically significant.

Logarithmic transformation applied to 10-year risk of fatal cardiovascular disease risk, triglyceride LDL cholesterol, Alx@75 variables.
BMI: body mass index; CVD: cardiovascular disease risk; LDL: low-density lipoprotein; HDL: high-density lipoprotein; SBP: systolic blood pressure;
DBP: diastolic blood pressure; MBP: mean blood pressure; Alx@75: heart rate-adjusted augmentation index.

median triglyceride level (107 mg/dL vs 165 mg/dL,
p=0.001) and median low-density lipoprotein (LDL)
cholesterol levels (116 mg/dL vs 144 mg/dL, p=0.001)
were higher in men than in women. The mean PWV
was 6.3+1.3 m/s in the whole study population, and
the mean PWYV in male patients was higher than in fe-
male patients (5.9+1.1 m/s vs 6.6+1.3 m/s, P<0.001).
Heart rate, cardiac output, and Alx values were signifi-
cantly higher in men. Table 2 summarizes laboratory,
ambulatory BP monitoring, and PWV data.

Table 3 summarizes the variables related to the
10-year risk of fatal CVD (SCORE risk chart) and
PWV. A moderate correlation was found between the
10-year fatal CVD risk (SCORE risk scheme) and
PWV (r=0.613; p<0.001). Meanwhile, there was a
strong correlation between vascular risk age and 10-
year risk of fatal CVD (SCORE risk chart) and PWV
(r=0.843, p<0.001; r=0.684, p<0.001; respectively).
Age, body weight, BMI, total cholesterol, triglycer-
ide, LDL cholesterol, systolic BP, mean arterial BP,

and heart rate were also positively correlated with
the 10-year risk of fatal CVD. In addition, a positive
correlation was found between BMI; total cholester-
ol; triglycerides; LDL cholesterol; systolic, diastolic,
and mean arterial BP and PWV and other variables
that constitute the risk factors.

DISCUSSION

Atherosclerotic vascular disease is the leading cause
of death globally, and the primary prevention of car-
diovascular events is a healthcare priority. A key
challenge to primary prevention efforts is identify-
ing individuals who could be candidates for more
intensive medical interventions. European guidelines
on CVD prevention in clinical practice recommend
using the SCORE chart system to assess absolute
10-year risk of fatal CVD (%) events; however, this
model is very dependent on chronological age as a
surrogate for atherosclerotic burden.” There is a par-
ticular problem related to young people with low to
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moderate absolute risk and multiple risk factors. The
relative risk chart helps illustrate how a young person
with a low to moderate absolute risk may be at a sub-
stantially high and reducible relative risk.”

There is a need to identify younger subjects at risk
for CVD so that preventive measures may be institut-
ed before occlusive vascular disease occurs. Nonin-
vasive methods are used frequently in daily practice
for this. The best known of these are coronary calci-
um scoring, an ankle-brachial index, a carotid duplex
scan, and PWV. PWYV is currently the method pre-
ferred over the others because it can be used rapidly
in daily practice, is cheap, and does not have any side
effects. However, most information concerning the
prognostic value of noninvasive measures of arteri-
al function and structure have been derived from the
study of older populations. Therefore, it is important
to establish the relationship between the concept of
vascular age and the arterial stiffness measured by
PWV.

The measurement of oscillometric PWV is gen-
erally considered to be the simplest, most robust
noninvasive and reproducible method for determin-
ing arterial stiffness. Carotid-femoral PWV is a di-
rect measurement and corresponds to the widely ac-
cepted propagation model of the arterial system.!'*:
201 Although there are different methods by which to
evaluate arterial stiffness, carotid-femoral PWV has
emerged as the gold standard.!"*?"! Studies comparing
PWV measurement with the oscillometric method
and invasive and tonometric measurements found it
to have similar safety and accuracy.!">-?!?2 A Mobil-
O-Graph records oscillometric brachial BP and pulse
waves and calculates PWYV, aortic BP, and Alx as a
measure of wave reflections and arterial stiffness.
A higher PWV indicates higher peripheral vascular
stiffness.[!5-20- 23]

Boutouyrie et al.**' have revealed that 1,045 hy-
pertensive patients followed for 5.6 years with PWV
were significantly associated with the occurrence of
a coronary event. Laurent et al.™ followed 1,715 pa-
tients with essential hypertension for an average of
7.9 years and reported that PWYV significantly pre-
dicted the occurrence of stroke. As a result of many
similar studies, PWV was considered as end-organ
damage in the cardiovascular system in adult pa-
tients, with increased arterial stiffness identified as
an independent risk factor for future CVD.I"-#!

The literature shows a strong association of PWV
with age and BP;*! however, findings regarding its
association with other risk factors have been incon-
sistent, particularly in young individuals.*® Howev-
er, in some studies using PWV in young patients, a
correlation was found between age and risk factors
and arterial stiffness. Kotsis et al.””l have shown that
increased 24-hour systolic BP variability is associat-
ed with arterial stiffness in healthy young volunteers.
The study of professional athletes and swimmers
demonstrated that arterial stiffness is lower in aero-
bic-trained athletes than in sedentary individuals.®
Sehestedt et al.””! found a correlation between PWV
and SCORE in participants with a SCORE value
<5%. This suggests that PWV measurement may be
particularly useful in low-risk individuals, such as
younger individuals with a genetic disposition for
CVD or obese smokers with SCORE values <5%,
and could provide essential information that would
influence lifestyle counseling.

In a study by Kilig,®" the relationship between
PWYV was examined according to the age distribution
of healthy adults and results showed a positive cor-
relation between age and PWYV from the very young
to the elderly. In this study, the average PWV value
was found to be 5.57 in healthy adults in aged 30-39
without any risk factors.* In our study, the patients
had risk factors, their mean age was 35.1+£9.5 years,
and the mean PWYV value was 6.3+1.3. These results
suggest that PWYV in a group of young patients may
correlate with CVD risk even if there are no risk fac-
tors.

There are no studies in patients with low to mod-
erate 10-year risk of fatal CVD <1-5% with a high
vascular age and multiple risk factors. In addition,
there is limited evidence showing that subclinical
atherosclerosis was higher in these patients.*'"! In this
cross-sectional study, we demonstrated that increased
PWV in young patients with a low to moderate abso-
lute risk but high relative risk and high vascular age.
These data imply that a young individual with low
absolute risk but high relative risk could have stiffer
arteries than a patient with real low risk suggesting
established vascular damage.

In our study, although the mean age, frequency of
physical inactivity, hypertension, and history of CVD
in the family were higher in female participants than
in male participants, the 10-year fatal risk of CVD
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(%) and risk age were higher in men. We believe that
sex, BMI, waist circumference, and the high rate of
smoking in men is a major determinant of these re-
sults. Similarly, PWV and Alx were found to be high-
er in men than in women, and this difference was sta-
tistically significant.

Although the rate of hypertension was higher in
women, all patients with hypertension were receiv-
ing medical treatment and there was no difference in
BP values between men and women. Laurent et al.!'”!
reported that aortic stiffness measured by the PWV
device is significantly associated with the risk of all-
cause and cardiovascular mortality in patients with es-
sential hypertension. However, only 483 of the 1,980
patients in this study were receiving antihypertensive
treatment, and the mean BP measured was 148/89
mm Hg.'"% In other studies showing a relationship
between hypertension and PWYV, BP averages were
similarly high; however, a multivariate Cox model
including previous antihypertensive treatment (yes/
no) among other classic risk factors revealed that the
predictive value of PWV remained significantly and
independently associated with an increased risk of
CVD.**I The fact that participants with hypertension
in our study population were younger and normoten-
sive under treatment may have masked the effect of
hypertension on arterial stiffness.

When young smokers and non-smokers without
known CVD were compared, the former showed an
increased arterial stiffness as measured by PWV. In
our study, the PWYV, vascular age, and absolute 10-
year risk of fatal CVD were high in men. This result
suggests that a male sex and smoking are the most
important risk factors in younger patients.*>33

Not surprisingly, correlation analysis showed that
age, body weight, BMI, total cholesterol, triglycer-
ide, LDL cholesterol, systolic BP, mean arterial BP,
heart rate, and risk age levels were also positively
correlated with the 10-year risk of fatal CVD. PWV
levels correlated positively with age, body weight,
BMLI, total cholesterol, triglyceride, LDL cholesterol,
systolic BP, mean BP, diastolic BP, Alx, and cardiac
output.

Routine screening with imaging modalities is gen-
erally not recommended in clinical practice as a way
to predict future CVD events, but imaging modalities
in the CVD risk assessment are particularly appli-

cable to patients with low to moderate risk as risk
modifiers.”” Therefore, coronary artery calcium scor-
ing, atherosclerotic plaque detection by carotid artery
scanning, and ankle-brachial index are recommended
for CV risk assessment.”” The use of PWV is not rou-
tinely recommended but can be used in combination
with vascular age in patients with low absolute risk
and a high relative risk because it is noninvasive, in-
expensive, and easily accessible.

Limitations

Our study had many limitations. First, the cross-sec-
tional design of this study prevented the evaluation of
the temporal sequence of events. The gold standard
method of PWV measurement is an invasive mea-
surement with a catheter. However, the validity of the
Mobil-O-Graph device—a noninvasive method-has
been proven in many studies. The sample size was
small, and studies with larger patient numbers are re-
quired. In patients under 40, the SCORE 10-year risk
of fatal CVD was calculated assuming their age to be
40 years. This may have affected the results of the
study. PWV measurements were managed solely by
the same trained observer.

Conclusion

We found that participants with very low risk (<1%)
according to the SCORE chart but multiple other risk
factors and a high vascular age, had higher PWV. Our
results showed that measuring aortic stiffness with
PWYV can help to identify those at high risk of CVD
who may benefit from more aggressive management.
However, to be able to evaluate the prognostic value
of PWYV, prospective studies in patients with very low
risk are needed.
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