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Short Communication

Prevalence of Coronary Artery Disease in Patients with Left
Bundle Branch Block and Its Association with Risk Factors
Hypertension and Diabetes Mellitus
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Background: Left bundle branch block (LBBB) is a common finding in electrocardiography, there are many causes of LBBB.
Objectives: The aim of this study is to discuss the true prevalence of coronary artery disease (CAD) in patients with LBBB and
associated risk factors in the form of hypertension and diabetes mellitus. Materials and Methods: Patients with LBBB were admitted
to the Iraqi heart center for cardiac disease in December 2017 to the end of April 2021; all patients underwent coronary angiography
and they are classified into three groups: group 1: patients with proximal left anterior descending artery (LAD) or mid-LAD and
either left circumflex artery (LCX) or right coronary artery (RCA) with lesion consider significant if more than 70% stenosis of the
artery, group 2: patients with either isolated LCX or RCA with lesion if more than 70% stenosis of the artery, group 3: patients with
normal coronary artery. Results: The most important finding in this study is that the percentage of LAD artery lesions or two vessels
disease was only 24.5%. Patients in group 1 showed a high prevalence of hypertension (77.6%), whereas in group 3, the prevalence of
hypertension was 47.95%. In this study, the prevalence of diabetes mellitus in group 1 was high (62.2%), whereas in group 3, it was
32%. Conclusion: High prevalence of men with LBBB than women, and the prevalence of LBBB increases with age. Patients who had
hypertension and diabetes mellitus with LBBB most likely had an ischemic cause of LBBB, but patients with LBBB had low ejection
fraction (EF) 369 out of 400 patients (90%) had low EF.
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INTRODUCTION clinical conditions, such acute coronary syndrome, and
give additional insights into the prognosis of patients with
chronic cardiovascular diseases.” In many studies, multiple
factors found to be associated with the development of
LBBB included hypertension, ischemic heart disease,
cardiomyopathies, valvular heart disease, as well as various
electrocardiographic abnormalities, such as left ventricular
(LV) hypertrophy. In many people, LBBB can be observed
in electrocardiography (ECG) in the absence of any of

The cardiac depolarization initiates at the Sinoatrial
node, followed by the conduction of the impulse to the
atrioventricular (AV) node. Subsequently, the electrical
impulses are transmitted from the AV node to the Bundle
of His, which further divides into the right and left bundle
branches.! When a bundle branch is affected by a disease,
it leads to significant reorganization of the left ventricle’s
activation and recovery patterns, resulting in alterations
in the QRS complex (QRS complex includes the Q wave,
R wave, and S wave).”! Left anterior descending artery
(LAD) artery gives blood supply for the left bundle branch,
particularly for the proximal portion. Lesion in LAD artery
can cause ischemic Left bundle branch block (LBBB).>
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these risk factors.® In patients with LBBB, the condition
is often accompanied by LV dilatation, with reduced
LV ejection fraction (EF). LBBB is an independent risk
factor for mortality in patients with heart failure.'*!3 The
mechanism of reduced (EF) in patient with LBBB is in
coordinated ventricular contractions, where contractions
in different parts of the left ventricle are disorganized.
In LBBB, the early activated septum contracts when the
LV lateral wall is fully relaxed, and septal contraction
displaces blood towards the lateral wall that is, stretched
to abnormally high preload. When the lateral wall is
activated, it contracts vigorously according to the Starling
mechanism, and displaces blood back toward the septum
that is stretched and displaced toward the right ventricle.
When the septum is stretched and displaced, it absorbs
energy from work per formed by the LV lateral wall, which
can be assessed as wasted work in the septum. !+

This study aims to find the prevalence of CAD in patient
with LBBB, and to find association between the presence
of hypertension and diabetes mellitus in patient with LBBB
and presence of CAD and to determine the relation between
LV EF in patient with LBBB and presence of CAD.

MarteriaLs AND MEeTHODS
Study design

This study is a retrospective study that has been done in
Iraqi Heart Center from December 2017 to May 2021. The
researchers collected data of patients from the review of
patients files. All patients had LBBB in ECG and underwent
coronary angiography, the diagnosis of left bundle done by
ECG criteria, and all patients diagnosed with hypertension
and diabetes mellitus from review of patients files, and all
patients had echocardiography study, left ventricular systolic
dysfunction was considered if the EF was less than 50%.

Exclusion criteria

Exclusion criteria included patients with left ventricular
outflow obstruction, aortic stenosis and hypertrophic
cardiomyopathy, history of coronary artery bypass graft
and patient on pacemaker, as well as left main stem and
distal LAD lesion were excluded from the study.

The patients were categorized according to angiographic
finding into three groups:

1. group 1: patients had proximal LAD lesion or two
vessels (mid LAD and either LCX or RCA).

2. group 2: patients had either RCA or LCX lesion.

3. group 3: patients who had normal coronary
angiography.

lesion equal or more than 70% stenosis regarded as
significant.

Ethical approval
The study approved by the Internal Medicine Department
Ethical Committee, College of Medicine, University of

Babylon. Patients informed about enrollment in the study
and verbal consent obtained. According to document
number 398, a local ethics commission reviewed and gave
its approval to the study protocol, subject information,
and permission form on February 22, 2022.

Statistical analysis

Statistical analysis was done by using SPSS version 23
(SPSS, IBM Company, Chicago, Illinois). Categorical
variables were presented as frequencies and percentages.
Continuous variables were presented as means * standard
deviation. Pearson chi-square test was used to find the
association between categorical variables. A P value of
<0.05 was considered significant.

ResuLts

The distribution of patients according to socio-
demographic characteristics
Table 1 shows distribution of patients according age, gender.

The distribution of patients according to history of
chronic diseases

Table 2 shows distribution of patients according to history
of chronic diseases including (hypertension and diabetes
mellitus).

The distribution of patients according to angiography
finding

Table 3 shows distribution of patients according to
angiography finding including group 1 had proximal
LAD or two vessels (mid LAD and either LCX OR
RCA), group 2 had single RCA OR LCX and group 3 had

Table 1: The distribution of patients according to socio-
demographic characteristics (N = 400)

Age year Below 60 years Above 60 years
156 (39%) 244 (61%)
Gender
Female 137 34.3%
Male 263 65.7%
Total 400 100.0%

Table 2: The distribution of patients according to history of
chronic diseases (N = 400)

Study variables N %
Hypertension
Yes 246 61.50%
No 154 38.50%
Total 400 100.00%
DM
Yes 128 32.00%
No 272 68.00%
Total 400 100.00%
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normal coronary angiography). Majority (n = 234, 58.5%)
of patients presented with normal angiography.

The distribution of patients according to EF

Table 4 shows distribution of patients according to
EF including (>50%, 35%-50%, and <35%). Majority
(n = 202, 50.5%) of patients presented with poor EF
(<35%).

The association between coronary angiographic findings
and study variables

Table 5 shows the association between angiographic
findings and study variables including (hypertension,
diabetes millets and EF). There was significant association
between angiographic findings and history of hypertension
and diabetes millets.

Discussion

In this study, the number of patients who had >70%
stenosis in proximal LAD or stenosis >70% in two vessels

Table 3: Distribution of patients according to angiography
finding

Angiography finding Number %

Group 1 98 24.5%
Group 2 68 17.0%
Group 3 234 58.5%
Total 400 100.0%

Table 4: Distribution of patients according to ejection fraction

EF Number %

>50% 40 10.0%
35-50% 158 39.5%
<35% 202 50.5%
Total 400 100.0%

(mid LAD and either LCX or RCA) in group 1 is 24.5%.
The researchers consider the cause of LBBB in this group
is due to CAD. This can be explained by the fact that
the septal branches of LAD is thought to be main blood
supplier to left conductive tissues, so the stenosis of >70%
in LAD can cause ischemia in left bundle branch. In the
study of Al Atbee et al.? they found the percentage of
ischemic LBBB is 54% because they consider any lesion
in any coronary artery is a cause of ischemia in left
bundle branch. In another study done by Shehata ez al.2"
found the cause of ischemic LBBB is 70% because they
consider the lesion in any part of LAD, LCX, and RCA
can cause ischemia in left bundle branch. Lashari et al.*?
revealed that the prevalence of ischemic LBBB was 84%
which also consider lesion more than 70% lesion in any
coronary artery is a cause of ischemic LBBB. However,
Framingham found that 45% of patients with LBBB were
reported to have CAD.?

In this study, LBBB was common among old age groups.
The researchers found 61.0% above 60 years old age, and
the result is similar to other study done by Al Atbee et al.*!
who found the mean age of LBBB is 58 years.’” Other
study done by Shehata et al.?Y found 60% of patients with
LBBB were above 60 years.”! Eriksson ez al.*¥ also found
that the prevalence of LBBB increases with age. Regarding
gender, LBBB was more common in men than women,
and the result of this study is similar to the study done by
Shehata et al.?" which found male predominance of 65%.

In the study by Al Atbee et al,*® the frequency of
LBBB was more among male patients 63.4%. Regarding
risk factor, this study found LBBB patients had high
prevalence of hypertension 61.5%, and also found
patients in group 1 had high prevalence of hypertension
77.6% than other patients in group 3 who had LBBB with
normal coronary angiography 47.9%, which all indicate
significant association between hypertension as risk factor
for ischemic LBBB.

Table 5: Association between angiographic findings and study variables

Study variables Angiography findings Total X P-value
Proximal LAD or two vessels Single RCA Normal

Hypertension
Yes 76 (77.6) 58 (85.3) 112 (47.9) 246 (61.5) 45.3 <0.001*
No 22 (22.4) 10 (14.7) 122 (52.1) 154 (38.5)
Total 98 (100.0) 68 (100.0) 234 (100.0) 400 (100.0)

DM
Yes 61 (62.2) 38 (55.9) 29 (12.4) 128 (32.0) 100.36 <0.001*
No 37 (37.8) 30 (44.1) 205 (87.6) 272 (68.0)
Total 98 (100.0) 68 (100.0) 234 (100.0) 400 (100.0)

EF
>50% 8(8.2) 10 (14.7) 22 (9.4) 40 (10.0) 2.134 0.344
<50% 90 (91.8) 58 (85.3) 212 (90.6) 360 (90.0)
Total 98 (100.0) 68 (100.0) 234 (100.0) 400 (100.0)
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The result of this study is similar to the result of Shehata
et al®" who found that the prevalence of hypertension
among patients with coronary artery disease and LBBB
86.8%. Also in other study done by Al Atbee er al.?” it
was shown that the prevalence of hypertension is more in
patients with LBBB and CAD 54%. Regarding diabetes
mellitus as a risk factor for ischemic LBBB, this study
found in group 1 the patients with LBBB and LAD or two
vessels disease had more diabetic (62.2%) than patients in
group 3 with LBBB and normal coronary artery (12.4%),
and the result of this study is similar to the study done by
Shehata et al.P" which found the prevalence of diabetes
mellitus in patients who LBBB and CAD (87.1%). The
above results of risk factor hypertension and DM and
its associated with LBBB and help the cardiologist when
facing patient with LBBB and unknown etiology presence
of hypertension and diabetes make him think about CAD,
especially in men and increasing age. In this study, the
researchers found that most of patients with LBBB had
low EF (360 out of 400 patients), and most of them had
EF below 35% (202 patients).

The result of this study was compatible with Shehata e al?"
who found that the percentage of patients with LBBB of low
EF is 67.8%. But in this study, the researchers found that there
is no association between LBBB with low EF and CAD, and
this study found in group 1 had low EF (91.8%) and in group
3(90.6%) had low EF; the P valve was not significant.

ConcLUSION

The prevalence of LBBB is more in men and with increase
age. The prevalence of CAD in patients with LBBB is
24.5%. There is a strong association between presence of
hypertension and diabetes mellitus in patients with LBBB
with CAD, and there is no association between low EF in
patient with LBBB and presence of CAD.
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