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Objective: This study was conducted to evaluate the prevalence of significant coronary artery disease
(CAD) in patients with severe valvular heart disease (VHD) and the association between these two
cardiac entities. Our research aims to introduce the theory of a possible causal relationship.
Methods: A retrospective study was conducted on 1308 consecutive patients who underwent surgery for
severe VHD in the cardiovascular department of Notre-Dame de Secours University Hospital (NDSUH)
between December 2000 and December 2016. According to transthoracic echocardiography, patients
were divided into 4 groups: patients with severe aortic stenosis (AS), patients with severe aortic
regurgitation (AR), patients with severe mitral stenosis (MS), and patients with severe mitral regurgi-
tation (MR). Preoperative coronary angiographies were reviewed for the presence or the absence of
significant CAD (�50% luminal stenosis). Chi-square test and 2 � 2 tables were used.
Results: Of the 1308 patients with severe VHD, 1002 patients had isolated aortic valve disease, 240 pa-
tients had isolated mitral valve disease, and 66 patients had combined aortomitral valve disease. CAD
was detected in 27.75% of all patients with severe VHD, in 32% of patients with isolated aortic valve
disease, and in 15% of patients with isolated mitral valve disease. Statistical analysis showed a higher
prevalence in patients with severe aortic valve stenosis and a significant relationship between CAD and
aortic valve disease, mainly severe AS (p < 0.0001).
Conclusion: The prevalence of CAD in patients with VHD is 27.75%, and it correlates significantly with
aortic valve disease, in particular with severe AS. Future large studies are needed to evaluate the possible
causal relationship.
© 2019 Cardiological Society of India. Published by Elsevier B.V. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Cardiovascular disease (CVD) is the leading cause of death
worldwide. Coronary artery disease (CAD) and valvular heart dis-
ease (VHD) are responsible for major cardiovascular events.1e3 VHD
is less often than heart failure, ischemic heart disease, and hyper-
tension, but it is correlated to heart function deterioration with
high fatal outcomes.4 Nonrheumatic degenerative aortic stenosis
(AS) is the most frequent type of acquired VHD in Europe and North
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America.5 Investigators have postulated a conflicting relationship
between CAD and VHD even though these two entities share in
common the presence of atherosclerotic process and several risk
factors such as aging, systemic hypertension, and cigarette
smoking.6e8 VHD is a growing public health problem, so this study
was conducted to evaluate the prevalence of angiographically sig-
nificant CAD in patients with severe VHD and its association with
different types of VHD. This study aims to identify the significant
correlation between CAD and degenerative aortic valve disease,
mainly severe AS. Furthermore, we introduce the idea of probable
causal correlation and the corresponding possibility of reducing the
increasing incidence of VHD by better management and control of
CAD if this causal relationship has been demonstrated by future
prospective studies.
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2. Material and methods

A retrospective study was conducted on 1308 consecutive pa-
tients who underwent surgery for severe VHD in the cardiovascular
department of Notre-Dame de Secours University Hospital
(NDSUH) between December 2010 and December 2016. According
to transthoracic echocardiography, patients were divided into 3
groups: patients with isolated aortic valve disease who were
divided into 2 subgroups (AS and aortic regurgitation [AR]), pa-
tients with isolated mitral valve disease who were divided into 2
subgroups (mitral stenosis [MS] andmitral regurgitation [MR]), and
patients with combined aortomitral valve disease. Severe AS was
defined as a mean transaortic gradient > 40 mmHg or a calculated
aortic valvular area of less than 1 cm2. Coronary angiography per-
formed before operation was reviewed for the presence and the
absence of significant CAD. Angiographically significant CAD was
defined by the presence of �50% luminal narrowing on any major
coronary artery or >50% narrowing of the left main coronary artery.
Transthoracic echocardiography and coronary angiography were
reviewed by the same reference doctors in the cardiovascular
department of NDSUH. This study was approved by the ethics
committees of NDSUH, and written consent was obtained from the
hospital to allow data collection. Patients with incomplete clinical
data, with prior Coronary artery bypass graft (CABG), with rheu-
matic heart disease, with prior angioplasty, or who aged <40 years
were excluded from the study. The data were analyzed systemati-
cally using SPSS 20 statistical software. A chi-square test was used
in the comparison of qualitative data. A P value < 0.05 was
considered statistically significant.

3. Results

One thousand three hundred eight patients with a mean age of
67 years were studied. Of them, 759 (58%) were males with a mean
age of 65 years, and 549 (42%) were females with mean age of 70
years. Of the 1308 patients included in the study, 1002 (76.6%)
underwent surgery for aortic valve replacement because of severe
aortic stenosis in 612 (61%) cases or severe aortic regurgitation in
390 (39%) cases; and 240 (18.35%) underwent surgery for mitral
valve replacement because of severe mitral stenosis in 117 (48.75%)
cases or severe mitral regurgitation in 123 (51.25%); and 66 (5%)
underwent surgery for combined aortomitral valve replacement
(Figs. 1 and 2). Table 1 shows the demographic data of the
population.

Significant CAD was detected in 360 (27.5%) patients of all
groups, in 321 (32%) patients with isolated aortic valve disease, in
36 (15%) patients with isolated mitral valve disease, and in 3 (4.5%)
Fig. 1. Types of valve re
patients with mixed aortomitral valve disease (Table 2). Statistical
analysis shows a higher prevalence of CAD in the group of patients
with isolated aortic valve disease than in other groups and a sig-
nificant relationship between significant CAD and severe aortic
valve disease, with a p value of 0.0001 and an odds ratio (OR) of
2.46, 95% confidence interval (CI) of (1.69e3.59) (Table 3). Of the
240 patients with isolated mitral valve disease, 117 (48.75%) pa-
tients presented severe mitral stenosis, of whom 12 (10.25%) had
significant CAD, and 123 (51.25%) patients presented severe mitral
regurgitation, of whom 24 (19.51%) had significant CAD. Of the
1002 patients with isolated aortic valve disease, 612 (61%) patients
presented severe aortic stenosis, of whom 255 (41.66%) had sig-
nificant CAD, and 390 (39%) patients presented severe aortic
regurgitation, of whom 66 (16.92%) had significant CAD (Table 4).

Statistical analysis shows the highest prevalence of CAD in the
group of patients with severe AS and a higher significant rela-
tionship between CAD and severe AS with P values less than 0.0001
(Table 5). Concerning the gender, no significant difference was
found between males and females, but the association between
CAD and severe AS was more common in male gender (54% of
patients were male, and 46% were females) and in patients with
multiple risk factors (80% had hypertension, 63% had diabetes, 67%
had dyslipidemia, and 56% were smokers).

4. Discussion

According to literature review, the overall prevalence of CAD in
patients undergoing valve replacement has been shown to vary
widely from 9% to 41%.9 For example, Marchant et al10 evaluated the
prevalence of CAD to be 14% by analyzing the electrocardiogram
(ECG) of 100 patients. Shaikh et al11 reviewed medical records of
144 patients and found a prevalence of CAD to be 25%. Manjunath
et al9 showed a prevalence of CAD of 8.7% by studying 300 patients
referred for cardiac surgery for noncoronary lesions. According to
Cazelli et al,12 the prevalence of obstructive CAD in patients with
VHD in the preoperative period was 20%.

The importance of our study is that it was conducted on a larger
population than the other studies mentioned previously and those
found in the literature. The prevalence of CAD, defined by � 50%
luminal narrowing, is 27.75% in patients undergoing valvular
replacement.

This prevalence is higher in the group of patients with aortic
valve disease than in other groups, and this group has the highest
prevalence among patients with severe AS. Statistical analysis
shows a significant relationship between CAD and VHD with sig-
nificant p value (p < 0.0001, OR ¼ 2.46, 95% CI [1.69e3.59]) as
shown in Table 3. When patients with severe AR were excluded
placement surgery.
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Fig. 2. Indications for valvular replacement surgery.

Table 1
Patient demographic data.

Variable N %

Male 759 58
Gender
Female 549 42
Patient with diabetes 620 47.4
Patient with hypertension 680 52
Patient with dyslipidemia 876 67
Smokers 745 56
Mean age 67 ± 10 years
Isolated aortic valve 1002 76.6
Severe stenosis 612 61
Severe regurgitation 390 39

Isolated mitral valve 240 18.34
Severe stenosis 117 48.75
Severe regurgitation 123 51.25

Mixed aortomitral valve 66 5
Total 1308 100

Table 2
Prevalence of CAD.

Valvular heart disease Significant CAD Nonsignificant CAD Total

Isolated aortic valve 321 (32%) 681 (68%) 1002 (76.6%)
Isolated mitral valve 36 (15%) 204 (85%) 240 (18.34%)
Mixed aortomitral valve 3 (4.5%) 63 (95.5%) 66 (5%)
Total 360 (27.5%) 948 (72.5%) 1308

CAD, coronary artery disease.

Table 3
Relationship between CAD and aortic valve disease.

CAD status Aortic valve disease Noneaortic valve disease Total

Significant CAD 324 36 360
Nonsignificant CAD 744 204 948
Total 1068 240 1308

OR: 2.46 (1.69e3.59); p < 0.0001; Se¼ 30.34%; Sp¼ 85%; PPV¼ 90%; NPV¼ 21.52%.
CAD, coronary artery disease; OR, odds ratio; Se, sensitivity; Sp, specificity; PPV,
positive predictive value; NPV, negative predictive value.
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from the group of patients with aortic valve disease and patients
with isolated AS were maintained to study the correlation between
CAD and AS, statistical analysis shows more significant relationship
with P value < 0.0001 and OR of 3.62 and 95% CI of 2.78e4.70 as
shown in Table 5.

In contrast to the study by Morrison et al13 who evaluated 239
patients and found the highest prevalence of CAD defined by >50%
luminal stenosis to be in patients with isolated mitral valve disease,
our study conducted on 1308 patients shows the highest prevalence
of CAD to be in patients with severe AS, a finding similar to that
reported by Sonmez et al.14 The high prevalence of CAD in patients
with AS can be explained by the role of atherosclerotic process
played in the etiology of AS and CAD. In addition, the risk factors for
the development of a calcified aortic valve are similar to those
involved in the development of vascular atherosclerosis. These risk
factors include increased low-density lipoprotein cholesterol, dia-
betes mellitus, smoking history, and hypertension.15e17
Table 4
Prevalence of CAD in different types of VHD.

VHD Prevalence of CAD

Severe MR 19.51%
Severe MS 10.25%
Severe AR 19.62%
Severe AS 41.66%

CAD, coronary artery disease; MR, mitral regurgitation; MS,
mitral stenosis; AR, aortic regurgitation; AS, aortic stenosis.

Table 5
Relationship between CAD and severe aortic stenosis.

CAD status Severe aortic stenosis Nonaortic stenosis Total

Significant CAD 258 102 360
Nonsignificant CAD 390 558 948
Total 648 660 1308

OR: 3.62(2.78e4.70); p < 0.0001; Se ¼ 39.81%; Sp ¼ 84.54%; PPV ¼ 71.67%;
NPV ¼ 58.8%.
CAD, coronary artery disease; OR, odds ratio; Se, sensitivity; Sp, specificity; PPV,
positive predictive value; NPV, negative predictive value.
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This study finds that CAD is significantly correlated with aortic
valve stenosis (p < 0.0001). This study conducted on a large pop-
ulation of patients with VHD helps resolve some of the conflicting
data present in the literature as a result of smaller studies. In
addition to this significant association proven by the present study,
we will be the first by this research to ask if there might be a causal
relationship explained by the presence of concomitant risk factors
between these two cardiac diseases, the similar pathophysiology of
evolution, the fact that myocardial ischemia caused by the repeti-
tive phenomenon of sclerosis, abnormal vasomotricity, stenosis, or
narrowing of coronary arteries with age leads to decrease the
myocardial compliance, to induce heart failure by altering systolic
and diastolic heart function. These abnormalities contribute to
heart valve calcification and to promote the progression of cardiac
valves damage which may direct to aggravate coronary artery
ischemia. This sets up a vicious circle.

Further prospective studies are requested to investigate the
probable causal relationship between CAD and AS and the possi-
bility of decreasing the impact of growing incidence of AS by
improving the prevention and management strategies of CAD,
when a causal correlation has been established.

5. Conclusion

CAD is frequently associated with VHD. This study estimates the
prevalence of significant CAD in patients undergoing valvular heart
surgery to be 27.5%, and it is highest in patients with AS. This study
identifies that CAD correlates significantly with aortic valve disease,
in particular with AS. Therefore, future studies are needed to
evaluate a possible causal relationship and to prove if strength-
ening the prevention of CAD in the clinical setting might have a
positive significance for reducing or delaying the incidence of VHD,
mainly AS.
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