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Abstract

Aims—To evaluate the prevalence of significant aortic valve stenosis (AS) in a randomly selected
study population of elderly individuals representing the general population of Iceland.
Furthermore, to predict the number of individuals likely to have severe AS in the future.

Methods and results—Echocardiography and computed tomography (CT) data from
individuals who participated in the AGES-Reykjavik study were used. Echocardiography data
from 685 individuals (58% females) aged 67-95 years were available. In both sexes combined, the
prevalence for severe AS, defined as an aortic valve area index of <0.6 cm?/m2, in the age groups
<70, 70-79 and =80 years was 0.92%, 2.4% and 7.3%, respectively. A ROC analysis on the
relation between the echocardiography data and the aortic valve calcium score on CT defined a
score =500 to be indicative of severe AS. Subsequently, in a CT study cohort of 5256 individuals
the prevalence of severe AS in the same age groups was 0.80%, 4.0% and 9.5%, respectively.
Overall, the prevalence of severe AS by echocardiography and CT in individuals =70 years was
4.3% and 5.9%, respectively. A prediction on the number of elderly =70 years for the coming
decades demonstrated that patients with severe AS will have increased 2.4 fold by the year 2040
and will more than triple by the year 2060.

Conclusion—This study, in a cohort of elderly individuals representative of the general
population in a Nordic country, predicts that AS will be a large health problem in the coming
decades.
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INTRODUCTION

Aortic valve stenosis (AS) is the most prevalent valvular disease in the western hemisphere
and the one most often leading to aortic valve implantation (AV1) [1]. The prevalence of AS
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has been assessed in large-scale surveys and in epidemiological studies in various
populations [1-5]. The prevalence of AS increases with age and, in line with the rapidly
increasing elderly population in the industrialized countries, the number of patients
diagnosed with AS will increase considerably [3, 5]. A proportion of these patients will, if
suitable, need AVI either by open surgery or transcatheter aortic valve implantation (TAVI)
[6, 7]. Often these elderly patients with AS will have high-risk co-morbidities that
contraindicate open surgery but still make them candidates for TAVI. Many, however, will
be too ill and frail for either procedure and will need demanding treatment for heart failure,
atrial fibrillation and coronary artery disease [8-10].

The increasing number of elderly with AS in the coming decades will be a huge therapeutic
challenge and impose a considerable economical burden on the health care systems of the
western countries. Attempts have been made to evaluate the future need for open AVI and
TAVI. These are based on epidemiological data from different populations that have used
various methods and definitions for AS, thus yielding conflicting results [5, 7].

The aim of the current study was to assess the prevalence of severe AS in a well defined and
randomly selected elderly population study cohort, representative of the total population of
Iceland [11]. Both echocardiography and computed tomography data were used. Official
government data predicting the size, sex and age distribution of the national population for
the coming decades were also used [12]. By combining these data an evaluation was done to
assess the number of patients likely to have severe AS in the future, potentially needing
open AVI or TAVI.

METHODS

Study population

The Age, Gene/Environment Susceptibility (AGES)-Reykjavik study was started in 2002 as
collaboration between the National Institute on Aging in the United States (NIA) and the
Icelandic Heart Association (IHA). Its aim is to examine genetic susceptibility and gene/
environment interactions, as these contribute to phenotypes common in old age. The AGES-
Reykjavik study is a subset of the larger population based Reykjavik study who’s aim was to
prospectively assess risk factors for cardiovascular disease in the Icelandic population [13].

The IHA established the Reykjavik Study in 1967 as a prospective epidemiological survey
on cardiovascular disease and its risk factors. The population in Iceland is of Nordic origin
and ethnically relatively homogeneous. The population now numbers somewhat less than
one third of a million people, of which more than half lives in the Reykjavik capital area.
The standard of living is similar to that of the other Scandinavian countries. The study was
longitudinal, running from 1967 to 1994 and collected mid-life data on clinical and
biochemical cardiovascular traits from a population based sample of 30.795 randomly
selected individuals borne in the years 1907-35 (age range 45 to 74 years), residing in the
Reykjavik area. A random sample of 27.281 persons was invited to participate during
different stages (I-V) and 19.381 individuals entered the study and attended examinations.
Overall, the participation rate in the study was 72% for men and 80% for women [13].
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The AGES-Reykjavik study randomly selected 8.030 individuals from the surviving 11.459
members of the original Reykjavik Study cohort (now 67 years and older) to assess
quantitative traits related to diseases and conditions of old age, and collected genetic and
other biologic specimens. To better define phenotypes, molecular markers and modern
imaging techniques such as echocardiography, computed tomography (CT) and magnetic
resonance, were also used. Incorporation of these methods in conjunction with data already
available in the Reykjavik Study greatly improved phenotyping for association studies.
Recruitment to the study was finalized in January 2006. A total of 5764 participants (58%
women) were recruited to the AGES-Reykjavik Study and the response rate was 72%. The
AGES-Reykjavik study has been approved by the National Bioethics Committee in Iceland,
in accordance with the Helsinki Declaration and by the National Institute on Aging
Intramural Institutional Review Board. Informed consent was obtained for all participants
[13]. Official data from the “Statistics Iceland” institution were used to obtain information
about the current size, age and sex distribution of the Icelandic population. Prediction for
these same factors in to the sixth decade of the 21 century is officially available on-line from
the institution [12].

Echocardiography

Overall, 685 participants had suitable echocardiography examinations for assessment of the
aortic valve. None of these had previously undergone AVI. Their age ranged from 67 to 95
years (mean 76 * 6 years) and 58% were women. The participants underwent 2-D and M-
mode echocardiography, and pulsed-, continuous wave and colour Doppler, in accordance
with a protocol applying with the guidelines of the American Society of Echocardiography,
as previously detailed [13]. The examinations were done by a certified echo technician using
an Acuson Sequoia echocardiography machine with a 3V2c transducer. The data were
digitally stored and the examinations read by a cardiologist experienced in
echocardiography. A random selection of examinations was also sent to a reference core
laboratory at the National Institute of Health, Bethesda, USA, for quality assessment.

The morphology of the aortic valve was noted and the amount of calcification graded. Both
the peak velocity in the left ventricular outflow tract and the maximal velocity across the
aortic valve were measured from the apical position, with pulsed and continuous wave
Doppler, respectively. The diameter of the left ventricular outflow tract was measured from
the parasternal long-axis position. The maximum and mean gradients across the aortic valve
were calculated from the maximal velocity spectrum using standard machine software and
the aortic valve area (AVA) calculated using the continuity equation. The AVA, indexed for
body surface area, was used as a standardized estimate of the AS severity. None/mild,
moderate and severe AS was defined as >0.85, 0.6-0.85, and <0.6 cm2/m?, respectively
[14].

Computed tomography

Data available for assessment of aortic valve calcification was available from 5262
participants, but six individuals had previously undergone AVI. Although it did not
significantly influence prevalence or statistical evaluations, for the sake of clarity, they were
excluded from the current study cohort, which consists of 5256 individuals (58% females)
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whose age ranged from 67 to 96 years (mean 76 £ 6 years). Images for calcium scoring of
the aortic valve were obtained using a Siemens Somatom Sensation 4 multi-detector CT
scanner with prospective ECG triggering set at 50% of the cardiac R-R interval, as
previously described in detail [11]. Calcified lesions were assessed using standard Agatston
methods where by three or more contiguous pixels with a brightness of at least 130
Hounsfield units (HU) were taken to indicate the presence of calcium. The Agatston score
was then calculated by multiplying the lesion area with the density factor derived from the
maximal HU within the area. The density factor was defined as follows: 1 = 130-199, 2 =
200-299, 3 = 300-399 and 4 = >400 HU. A total calcium score was determined by summing
the score for each lesion. Lesions were classified as aortic valve calcification if they were
within the leaflets or commissures, excluding the aortic annulus, proximal aorta and
coronary arteries [11]. The association between the AVA index by echocardiography and the
aortic valve calcium score (AVCS) on CT was assessed by ROC analysis to find a score
value indicating severe AS [15].

Univariate comparison between two groups were done using a two-tailed, unpaired
Student’s t-test or Fischers exact test, as appropriate. The association between the AVA
index on echocardiography and the AVCS on CT was evaluated by ROC analysis and
sensitivity and specificity defined. A two-tailed p value <0.05 was considered statistically
significant. The data analysis for this paper was generated using SAS/STAT software,
Version 9.2 of the SAS System [15].

Echocardiography

The main descriptive echocardiographic variables are presented in table 1. Of interest, in
comparison to individuals with none to moderate AS, those with severe AS (AVA index
<0.6 cm2/m2) were older, had a higher left ventricular mass index, a smaller left ventricular
outflow tract diameter and a lower stroke volume index. The left ventricular ejection
fraction, however, was similar in the groups. The distribution of the AVA index in the total
cohort is shown in figure 1. The prevalence for moderate and severe AS in both sexes
combined and according to age groups is shown in table 2. Overall, the prevalence of severe
AS by echocardiography in individuals =70 years was 4.1% in men, 4.5% in women and
4.3% in both sexes combined.

Computed tomography

The relationship between the categorically graded AVA index by echocardiography and the
AVCS on CT is shown in figure 2. A ROC analysis to establish the AVCS signifying severe
AS (AVA index <0.6 cm2/m?2) defined a score of =500 with a sensitivity and specificity of
70% and 95%, respectively (Fig. 3). A comparison of the prevalence for severe AS
determined by echocardiography and by CT is shown in table 3. Overall, in individuals =70
years, the prevalence was estimated to be 8.5 % in men, 4.0% in women and 5.9% in both
genders.
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Baseline characteristics of participant groups with an AVCS <500 and =500 are shown in
table 4. Participants with a score =500 were more often men, older, higher, heavier and thus
had a larger body surface are. Their systolic blood pressure was higher, they were more
likely to be taking anti-hypertensive medication and more often tended to have diabetes.
These subjects also had higher cholesterol levels and were more often on statins. Clinically,
compared to the group with a score <500 those with a score =500 more frequently had
angina pectoris and a history of heart failure, while the presence of atrial fibrillation was
similar. Furthermore, the latter group more often had a history of coronary artery bypass
surgery or any prior coronary event and also had slightly worse renal function.

Predicting the future

Based on data from the “Statistics Icelandic” institution, the number of elderly according to
age groups was estimated for the coming decades, until 2060 (Fig. 4). The largest increase
will be in the age groups 70-79 years and 80 years and older. The number of elderly
individuals =70 years predicted to have severe AS based on the prevalence found by
echocardiography will increase rapidly, and even more so if a prediction by CT data is used
(Fig. 5). The number of elderly individuals =70 years predicted to have severe AS by
echocardiography will increase from 1230 in the year 2012 to 2989 and 3954 in the years
2040 and 2060, respectively. By CT assessment in the same age category, 1762 individuals
had severe AS in 2012, and their number is predicted to increase to 4184 and 5495 in the
years 2040 and 2060, respectively. The relative increase in the number of individuals with
severs AS, estimated by both imaging modalities for the coming decades is further shown in
figure 6. Thus, the number of individuals with severe AS is predicted to increase 2.4 fold by
the year 2040 and will likely more than triple by the year 2060.

DISCUSSION

The main strength of the current study is that it was conducted in a randomly selected study
cohort representative of the Icelandic people, who are a well a defined, homogeneous white
population of Nordic European origin. The participation rate in this study is high and the
recruitment process minimizes the likelihood of selection bias [13]. Previous studies on the
prevalence of AS have been done by large scale surveys and epidemiological studies in
various populations [1-5]. Many of these studies are conducted on a selected patient
population and do not represent the overall spectrum of the disease. Some cross sectional
studies have been carried out in defined populations, but also in these studies a certain
selection process has occurred [2-4]. A recent meta-analysis has pointed out these huge
discrepancies in the estimated prevalence of AS in various studies [5].

Another problem with assessing the prevalence of AS is the method used and the way
significant AS is defined. Many previous echocardiography studies have used different
measures to detect AS; the velocity across the valve, maximum or mean gradients and
calculations of the aortic valve area, most often by the continuity equation [2, 3, 5]. Many of
these previous studies included all patients with mild to severe AS; a few have attempted to
define severe AS more strictly, but still using different criteria even when applying to
current guidelines for defining the severity of AS [14]. There are several pitfalls in using
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only velocities or gradients across the aortic valve to define the severity of AS. A low
gradient can be found in patients with impaired left ventricular function and also in those
with paradoxical low flow low gradients in spite of a normal ejection fraction [7, 16]. This is
in fact apparent in the current study in the group with severe AS. Using the aortic valve area
is a more strict way of assessing the severity of AS, although the continuity equation most
often used also has intrinsic errors [18, 19]. The velocity across the valve can differ
depending on from which thoracic window the aortic valve jet is scrutinized and this may
cause the gradient to be underestimated. Errors in measuring the diameter of the left
ventricular outflow tract are well known and it has been suggested that using three-
dimensional echo can give a better assessment of the area of the left ventricular outflow tract
used in the continuity equation [20]. Problems with pressure recovery and it’s relation to the
diameter of the proximal aorta has led to the suggestion that in some selected cases
calculating the AVA by using the energy loss index can be a more accurate approach [19]. It
also has to be kept in mind that assessment of the AVA from the Gorlin formula by heart
catheterization, previously used as the gold standard for echo and Doppler studies, also has
several pitfalls [18, 19]. Irrespective of how the AVA is calculated it has been proposed that
to index the valve area for body surface area is the most accurate method to standardize
assessment of the severity of the aortic valve stenosis [14]. In the current study we therefore
decided to use the AVA index in the echocardiography part of the study to assess the
severity of AS. In this study we focus mainly on severe AS in patients that will most likely
need AVI, either by surgery or the transcatheter approach.

In the current study we first looked at the prevalence of severe AS in an echocardiography
subgroup. In both sexes combined the prevalence in individuals 70 years and older was
found to be 4.3%. The prevalence of severe AS in this age group reported in previous
studies has a wide range. Thus, in a recent meta-analysis in patients over 75 years old the
average prevalence of severe AS was found to be 3.4%, but the range was wide from 1.2%
to 6.1 % [5]. The definitions for severe AS included in this meta-analysis, however, varied
widely. None of the studies used the AVA index, which is a more strict way of assessing the
severity of AS and therefore could give a higher prevalence rate.

The current AGES-Reykjavik study includes diverse data obtained by CT in elderly
individuals, including aortic valve calcium quantification [11]. To further explore these data
a comparison was made between echocardiography and CT data in an unselected population
to determine an AVCS that would indicate severe AS. Because the current study population
is randomly selected and has a wide spectrum of aortic valve sclerosis and stenosis, a
relatively low AVCS was found to indicate significant AS in comparison to some previous
studies [21, 22]. These studies, on the other hand, have done a comparison between
assessment of the haemodynamic severity of AS and the grade of calcification in the aortic
valve by CT on relatively small selected populations, most of whom had severe AS. The
finding of much higher calcium score values, usually over 1600, that indicate significant AS
in these studies is therefore to be expected. In the current study the AVCS on CT gave a
higher prevalence of severe AS than found by echocardiography, in particular in individuals
80 years or older. It can be argued that using a relative low calcium score can lead to an
overestimation of the prevalence. On the other hand, using too high a calcium score
probably leads to an underestimations. Furthermore, a sensitivity of 70% in the current study
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for the AVCS value on CT defined to signify severe AS may possibly also lead to an
underestimation of the prevalence of AS.

By CT in the current study, more calcium was usually found in the aortic valve in men than
in women, especially in those 80 years and older. Furthermore, by CT the prevalence of
severe AS was higher in men than in women. This is reflected in the comparison of the
groups with a calcium score of less and of more than 500. The latter group is dominated by
men,; the individuals are on the average older and have more cardiovascular risk factors and
co-morbidities. In another AGES-Reykjavik study on largely the same population,
assessment of the coronary artery calcium distribution by CT also found higher calcium
scores in men than in women [11].

Echocardiography is the first imaging modality to be used when suspecting AS in a patient
and gives the best overall evaluation of the aortic valve disease, left ventricular function and
other coexisting cardiac abnormalities [14]. In selected cases, such as in patients with
paradoxical low flow AS or low gradients due to a poor left ventricular function, the use of
CT for assessment of the calcium in the aortic valve can be of help in judging the severity of
the aortic valve disease [22]. CT is also helpful in assessing patients who are potential
candidates for TAVI, both in assessing the valve, the annulus and the descending part of
aorta. Routine use of CT to assess patients suspected of AS is, however, not recommended
[14]. With the increasing use of CT to evaluate coronary arteries and other intrathoracic
diseases calcium in the aortic valve will be noticed [23]. The current study suggest that a
calcium score of 500 or higher should be an indication for further assessment by
echocardiography, in contrast to the much higher scores found in other studies.

This study, whether using echocardiography or CT data, highlights the increasing number of
elderly that are expected to have significant AS in the coming decades. Some studies already
indicate that a relatively large number of patients are undertreated as regards AVI by surgery
or TAVI [5, 8]. In Iceland the only hospital doing valve implantations is Landspitali, the
University Hospital in Reykjavik. During the year 2012 a total of 36 patients older than 67
years had an aortic valve implanted, 21 by surgery and 15 patients by TAVI. This nhumber of
operations is strikingly low in comparisons to the estimated number in the current study of
patients with severe AS. Several epidemiological studies and surveys clearly indicate that
many elderly patients with symptomatic significant AS are not even evaluated for AVI by
their attending general practitioner or cardiologist [1, 5, 8]. Clinical symptoms in the elderly
with AS are often not specific and do not always correlate well with the severity of AS [24].
With the rapid increase of TAVI procedures doctors may now be more aware of the
improved possibility of AVI, even in those previously considered surgically inoperable.
Currently the TAVI procedure is mainly indicated in patients with severe AS considered at
too high a risk to undergo a surgical implantation. There is, however, already a trend to
lower the threshold for TAVI to patients with low and intermediate surgical risk [25]. Thus,
it is to be expected that there will be a large increase in the number of patients in the coming
decades that will be referred for this procedure [5, 7].

As shown in the current study, elderly patients with significant AS suitable for AVI often
have several cardiovascular risk factors, a history of previous cardiac events and several co-
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morbidities. Even asymptomatic aortic valve sclerosis is associated with increased morbidity
and mortality after controlling for concomitant risk factors. Thus, the risk of myocardial
infarction and cardiovascular death is increased 40% and 50%, respectively [26]. The large
number of the elderly in the coming decades will be a great therapeutic challenge and have
huge health-economical implications in the western societies. Currently there is no known
medical treatment to halt or prevent the devolvement of aortic valve calcification that may
evolve into significant AS [27]. Calcification of the aortic valve is an active disease process,
in some ways similar to atherosclerosis. This process involves a complex deposition of
lipoproteins, chronic inflammation, bone formation and mineralization. There are also some
indications that the renin-angiotensin system and endothelial dysfunction may also be
involved in the calcification process of the aortic valve [27, 28]. In addition, similar clinical
factors are associated with aortic valve sclerosis and atherosclerosis and include older age,
hyperlipidemia, smoking, male gender, hypertension and diabetes [26, 29]. Vitamin D
status, bone remodeling and secondary hyperparathyroidism has also been implicated in AS
progression [30]. Furthermore, genetic factors are known to predispose to the development
of AS [31]. Although only a small percentage of individuals with aortic valve sclerosis
progress to clinically significant AS, given the foreseen increase in the elderly population,
there has been some hope that the process might be susceptible to drug intervention. Due to
the similarity between the development of aortic valve calcification and atherosclerosis
some studies have evaluated the use of statins. The randomized, placebo controlled SEAS
study, were simvastatin was used in patients with AS, however, demonstrated no effect [32].
Although ACE inhibitors may have potentially favorable effects on the remodeling and
hypertrophic changes in the myocardium of patients with AS, currently no studies have
shown an effect on the calcification progress [27]. It is therefore likely that inescapably there
will be a large increase in the number of TAVI procedures in the elderly in the future.

Conclusions

The number of elderly with severe AS will greatly increase in the coming decades. The
current study shows that the largest increase will be in the age population 70 years and older,
both in men and in women. Similar development is foreseen in other western countries. How
to deal with and treat age related diseases in the large elderly population in the future will be
a huge health-economical challenge. Although no medical treatment is currently effective in
slowing down the development of AS the outlook for elderly patients that undergo AVI,
either by surgery or TAVI, has fortunately greatly improved [33].

Limitations of this study

Although this study was conducted in a randomly selected study cohort from a well defined
population the echo subgroup is relatively small. An attempt was made to compensate for
this by using a larger date set of CT result on aortic valve calcium. Although this study uses
a well defined variable to define the severity of AS, the AVA index, assessing this variable
is not without errors. The velocity across the aortic valve was only measured by Doppler
from the apical position. This may lead to an underestimation of gradients. However, as both
the peak velocity in the left ventricular outflow tract and across the aortic valve are
measured from the same position, calculating the AVA from these velocities may in fact
give a more accurate assessment of the severity of AS than the use of velocities and
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gradients alone. Furthermore, extrapolating from echocardiography assessment of the
severity of AS to an AVCS by CT to define severe AS will always depend greatly on the
selection of the study population and the sensitivity of the AVCS values that are used.
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Figure 1.
The distribution of the aortic valve area (AVA) index (cm?/m?) in the echocardiography

study cohort.
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Figure 2.

The relationship between categorically graded aortic valve area (AVA) index by

Page 12

echocardiography and the aortic valve calcium (AVC) score by computed tomography.
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Figure 3.
A ROC analysis to establish the aortic valve calcium score on computed tomography that

signifies severe aortic stenosis by echocardiography (AVA index <0.6 cm?/m?) defines a
score of =500 with a sensitivity of 70% and specificity of 95%.
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The predicted number of elderly in Iceland in the coming decades according to age groups.
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Figure 5.

The number of individuals 67 years and older in the sexes combined predicted to have

severe aortic stenosis based on the prevalence found by echocardiography (ECHO) and
computed tomography (CT).
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Figure 6.
The relative increase in the coming decades in the number of individuals of both sexes

combined with severe aortic stenosis, defined by echocardiography (ECHO) as an aortic
valve area index <0.6 cm?/m2 and by computed tomography (CT) as an aortic valve calcium
score =500. Baseline in the year 2012 is set as 1, when 1230 individuals by ECHO and 1762
by CT were estimated to have severe aortic stenosis.
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Table 1
Descriptive echocardiographic variables.
Variable AVA index 20.6 cm¥m?  AVA index <0.6 cm?m?  P-value
n =659 n=26
Males (%) 420 423 1.0
Age (years) 75.8 (5.7) 79.7 (4.7) 0.0006
BSA (m?) 1.84 (0.20) 1.84 (0.17) 1.0
LV end-diastolic diameter (cm) 4.42 (0.65) 4.35 (0.44) 0.59
LV end-systolic diameter (cm) 2.96 (0.66) 2.98 (0.44) 0.88
LV mass index (g/m?2) 89.8 (25.0) 100.7 (20.3) 0.029
LV ejection fraction (%) 62.4 (7.0) 62.0 (3.8) 0.77
LVOT diameter (cm) 2.03 (0.28) 1.78 (0.25) <0.0001
LVOT peak velocity (cm/s) 97.5(19.2) 91.4 (18.6) 0.11
LVOT velocity integral (cm) 20.8 (5.5) 209 (5.3) 0.85
Stroke volume index (ml/m?) 36.4 (10.0) 28.8 (9.7) 0.0002
Aortic valve calcification grade (0-3)  0.85 (0.74) 1.52 (0.98) <0.0001
Peak aortic valve velocity (cm/s) 134.3 (34.3) 263.0 (76.6) <0.0001
Aortic valve velocity integral (cm) 28.3(7.8) 57.8 (20.7) <0.0001
Peak aortic valve gradient (mmHg) 7.7 (4.5) 29.9 (15.4) <0.0001
Mean aortic valve gradient (mmHg) 35(2.1) 14.1(7.7) <0.0001
Aortic valve area (cm?) 2.43 (0.74) 0.89 (0.16) <0.0001
AVA index (cm?m?) 1.32 (0.36) 0.49 (0.09) <0.0001

AVA = aortic valve area, BSA = body surface area, LV = left ventricular, LVOT = left ventricular outflow tract.

1duosnue Joyiny

1duasnuen Joyiny

Int J Cardiol. Author manuscript; available in PMC 2016 February 05.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Danielsen et al.

The prevalence (%) of moderate and severe aortic stenosis by echocardiography in both sexes combined.

Table 2

Age group  Moderate

<70 years 6.42
70-79 years 8.94
>80 years 8.70

Severe
0.92
2.44
7.33

Moderate and sever aortic stenosis defined as 0.6-0.85 and <0.6 cm2/m2, respectively.
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Prevalence (%) of severe aortic stenosis assessed by echocardiography (Echo) and computed tomography

Table 3

(CT) in both sexes combined.

Echo

67-69 years  0.92
70-79 years 2.44
>80 years 7.33

CT
0.80
4.00
9.50

Severe aortic stenosis defined by echocardiography as an aortic valve area index <0.6 cm2/m2 and by computed tomography as an aortic valve

calcium score =500.
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Baseline characteristics of study subjects.

Table 4

Variable

Males (%)

Age (years)

Height (cm)

Weight (Kg)

BSA (m?)

BMI (kg/m2)

Systolic BP (mmHg)
Diastolic BP (mmHg)

On anti-hypertensive drugs (%)
Known diabetes (%)

Smoker (%)

Se-Total cholesterol (mmol/l)
Se-Triglycerides (mmol/l)
On statins (%)

History of angina pectoris (%)
Has angina pectoris (Rose) (%)
History of heart failure (%)

In atrial fibrillation (%)
CABG before (%)

PCI before (%)

M1 before (%)

Any prior coronary event (%)

GFR (mL/min/1.73m2)

Aortic calcium score <500
n=4919

415
76.4 (5.5)
166.9 (9.4)
75.5 (14.5)
1.84 (0.20)
27.0 (4.4)
142.3 (20.3)
73.9 (9.7)
63.0

11.7

12.2
56(12)
1.20 (0.66)
222

25.6

2.3

31

7.1

6.3

6.8

7.7

14.9

64.3 (16.5)

Aortic calcium =500
n =282

62.1
79.8 (5.4)
168.9 (9.6)
77.4 (15.3)
1.87 (0.21)
27.1(45)
1455 (21.2)
74.7 (9.8)
745

15.7

12.4
5.4(12)
1.18 (0.64)
29.8

28

43

5.7

8.2

10.6

7.4

11

20.9

62.2 (14.6)

P-value

<0.0001
<0.0001
<0.0001
0.0362
0.0146
0.97
0.0104
0.1471
<0.0001
0.0582
0.8519
0.0032
0.62
0.0042
0.3631
0.0447
0.0235
0.4763
0.0086
0.6279
0.0528
0.0081
0.0304

Page 20

Any prior coronary event = MI, PCI, CABG. BMI = body mass index, BSA = body surface area, CABG = coronary artery bypass graft., ECG=

electrocardiogram, GFR = glomerular filtration rate, Ml = myocardial infarct, PCI = percutaneous coronary intervention.

Int J Cardiol. Author manuscript; available in PMC 2016 February 05.



