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Abstract

Background: Despite considerable progress in man-
agement over the recent years, coronary artery dis-
ease (CAD) remains the leading cause of death.
Objectives: to assess the different types of arrhyth-
mias in patients with ischemic heart diseases in Taif
city.

Methods: Aretrospective study was done on 529 pa-
tients from Taif, Saudi Arabia aged 30 to >75 years,
of both genders and who had CAD, through the re-
view of medical records of cardiac patients in AL
Hada armed forces hospital. A checklist was used
that included demographic features and risk factors
for ischemic heart disease, symptoms of heart fail-
ure, medications that patients who had CAD used
and types of arrhythmias.

Results: All patients had a type of arrhythmia during
their hospital stay. The main types of arrhythmias
were AF (26.8 %), conduction disturbance (38.2%)
and first-degree heart block (9.1 %). Patients who
had STEMI with symptoms of heart failure and ar-
rhythmias had a significantly higher percentage for
the need of DC shock compared to other patients.
Patients with UAwho developed low EF were shown

to be significant as regards arrhythmias rather than
normal EF. The number of affected vessels had no
effect on the development of arrhythmias during the
acute stage. The development of arrhythmia that
required DC shock was more common in STEMI
patients especially those who developed heart fail-
ure symptoms.

Conclusion: The need of assessment of heart fail-
ure symptoms and EF in patients with UA is essen-
tial to determine the need for implantable device
insertion. Also, early administration of b-blocker de-
creases the risk of development of arrhythmia dur-
ing an acute ischemic event.
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disease, Taif
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Introduction

Arrhythmias are an unwanted cardiac event that increases
mortality and morbidity in patients with underlying
heart illness as well as in healthy people (1,2). Despite
recent advances in care, coronary artery disease (CAD)
continues to be the major cause of death (3). The
development of ventricular tachyarrhythmias during
periods of myocardial ischemia or infarction is blamed
for many of these deaths. lonic and metabolic changes
characterize myocardial ischemia, resulting in an unstable
electrical substrate capable of causing and maintaining
arrhythmias, while infarction causes electrical inactivity
and prevents conduction (4). The use of device therapy
to prevent sudden cardiac death, particularly in individuals
with coronary artery disease, has a clear recommendation
(5). It is believed that any type of arrhythmia counts as
an independent major risk factor with severe LV systolic
dysfunction (6,7).

Inmiddle and low-income countries, cardiovasculardisease
(CVD) accounts for 80% of deaths; this is predicted to rise
rapidly, particularly in the Arabian Gulf region’s Kingdom
of Saudi Arabia (KSA). CVD is also said to be the leading
cause of death in Saudi Arabia (8). The single nationally
representative study undertaken in Saudi Arabia found a
crude prevalence of CVD of 5.5 percent among the Saudi
population (9).

A study conducted in 2012 in Saudi Arabia to assess the
incidence of ventricular arrhythmia (VA) and associated
outcomes in patients with acute coronary syndrome found
5,055 (3.3%) were diagnosed with VA, (98.8%) occurred
in-hospital, males were twice as likely to develop VA than
females, and systolic blood pressure less than 90 mm Hg
was positively associated with VA. The adverse in-hospital
outcomes including re-myocardial infarction, cardiogenic
shock, congestive heart failure, major bleeding, and stroke
were higher for patients with VA (10).

In 2019 a study was done to assess risk factors, etiologies,
comorbidities, and outcome of AF. The study found that AF
was more prevalent among females in Saudi Arabia. HTN,
valvular heart disease, and T2DM were the most prevalent
risk factors of AF in Saudi Arabia. Valvular heart disease
was more prevalent among older patients and significantly

List of abbreviations

CAD Coronary Artery Disease
Lv Left ventricle

KSA Kingdom of Saudi Arabia
VA Ventricular arrhythmia
AF Atrial fibrillation

T2DM Type 2 diabetes mellitus
HTN Hypertension

CKD Chronic Kidney disease
VT Ventricular tachycardia
VF Ventricular fibrillation

HF Heart failure

associated with CAD. HTN, CAD, and CKD were the most
significant risk factors for HF in patients with AF (11).

In 2019, research was performed in KSA to evaluate
the frequency, predictors, and short-term and long-term
findings associated with in-hospital sustained ventricular
tachycardia (VT) and ventricular fibrillation (VF) in patients
with heart failure, collectively referred to as ventricular
arrhythmias (VA). The study found that HF in-hospital VA
incidence was 4.2%. Men were more likely to have VA,
and their average age was younger than non-VA patients.
Significant risk factors for VA were smoking and a family
history of cardiomyopathy. Arrhythmia, ST-elevated
myocardial infarction, infections, and hypotension all
remained significant predictors of in-hospital VA, with
three to seven times higher risk. When compared to those
without VA, patients with VA had greater incidence of
in-hospital events such as recurrent HF, haemodialysis,
shock, sepsis, major bleeding, intra-aortic balloon pump,
and stroke, all of which were very significant (12). The
aim of our study was to assess the different types of
arrhythmias in patients with ischemic heart diseases in
Taif city, KSA.

Methodology

Study design: This is a Retrospective cohort study,
conducted in Taif, Saudi Arabia, through review of medical
records of cardiac patients in AL Hada armed forces
hospital.

Study subjects: The study’s population consisted of 30
to >75year old , male and female ischemic cardiac patients
including all the patients in cardiology department except
those who did not have complete information as well as
patients younger than 30 years and those who are not
ischemic cardiac patients.

Sample size: Estimated sample size was 529 patients.
Systematic random technique was applied, Confidence
level was 95%, margin of error 5%.

Method for data collection and instrument: A checklist
was used to collect data from medical records. The
checklist included demographic features such as age and
gender, as well as risk factors for ischemic heart disease,
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symptoms of heart failure, medications that patients used,
types of arrhythmia, and ischemic heart diseases.

Analysis and entry method: Data were analyzed using
the (SPSS) statistical program version 25 (IBM SPSS
Statistics for Windows, Version 20.0. Armonk, NY: IBM
Corp.). Qualitative data was expressed as numbers and
percentages, and Chi- squared test (x2) was applied to
test the relationship between variables. A p-value of <0.05
was considered as statistically significant.

In our study, we succeeded in collecting data of 529
patients with a response rate of 52.9 %. In Table 1, we
showed the baseline characters of the patients where
most of patients were males (76.2 %) while 50.5 % of
patients were between 60-74 years old. Moreover, we
found that 12.5 % of patients had more than three risk
factors such as smoking, DM, hypertension or family
history of ischemic cardiac conditions. Furthermore, 42.9
% of patients had a history of single vessel coronary artery
disease, while 62.2 % of them indicated that they did not
use B blocker before the current event. Moreover, 30.6
% of patients indicated having symptoms of heart failure,
mainly shortness of breath (27.4%).

All patients in our study had a type of arrhythmia during
their hospital stay where the main types of arrhythmia were
AF (26.8 %), conduction disturbance (38.2%) and first
degree Heart block (9.1 %). Moreover, 35.9 % of patients
had previous arrhythmia prior to the event and 62.9 % of

Table 1: Patients’ characteristic baseline (N=529).
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patients showed ECHO ejection fraction of more than 45.
Moreover, 90.9 % of patients did not need an implantable
device and almost 85 % of patients needed modification of
their medications (Table 2).

Table 3 - patients who had STEMI with symptoms of
heart failure and developed arrhythmias showed higher
significant percentage for the need of DC shock compared
to the others (p=0.001). On the other hand, patients who
had UA with symptoms of heart failure and developed
arrhythmias and low EF showed significant higher
percentage for the need of an implantable device (x2=8.6,
p-value = 0.014)(Figure 1).

Table 4 shows a non-significant relationship between
ACS (STEMI, NSTEMI, UA) with single or multiple vessel
diseases and type of arrhythmias (p=> 0.05). This gives an
indication of a non-significant effect of number of affected
vessels on type of arrhythmia.

Figure 2 shows that patients who had NSTEMI and
developed wide complex tachycardia were in needif ICD
insertion rather than other complex tachycardia (p=0.045)
Table 5 shows that patients who had UA and developed
low EF had a significant relationship in development of
arrhythmias rather than patients who had UA with normal
EF (p=0.03).

Table 6 shows that early initiation of B-blocker in ACS
patients showed a significant difference as regards
development of arrhythmia when compared to patients
without early initiation of B-blocker.

Variable Mo, (3:)
Age

30-54 149 (2825
Gi-74 267 (50.5)
=74 113 214
Gendear

Male 403 176.2)
Female 126 (23.3)
Traditionri skfactors {smoking, family history, DU, HTR

2+ 263 149.7)
3 200 37.8)
>3 G (12.5)
Histaory of coronary artery disezses

singeVessel dissase 227 (42,9
2vesseldiseass 105 (198
Iwvesseldizease 197 (37.2)
Fresence of any symptoms of heart failure { shortness of breath,

lower limb edema, admitted with pul. 2dema)

fes 1oz 30065
M 3e7 e0.4)
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Table 2: Distribution of studied patients according to type of arrhythmia, presence of arrhythmia prior to event,
ECHO parameters, need for coronary angiography, implantable device, arrhythmia requiring DC shock (no. 529).

Arrhythmias

Presence of
arrhythmia prior to
event
ejection fraction(
EF)

Acute coronary
syndrome

implantable device

Arrhythmia
requinngDC shock

Variable

A tachycardia

complete heart block

YT Rt side

VT LE side

WF

junctional escape

AF

Conduction disturbances

First degres heart block

Second degres heart block Mobitz |
Second degree heart block Mabitz 11
Y Es

Mo
<40
=40
STEMI

MSTERI
1A

D
PP

Mo

Yes

Mo

Mo, {*2)
32105
0.8
306
10019
15 (2.5}
240,45
142 (26.8)
254 (48.1)
43 9.1
L2
L0z
190 (35.9)

339 (64.1)
196{37.1)
333 (62.9)
165 (31.2)

287 (54.3)
TTil4.a)
TiLl3)
41 (7.8)
481 (90.9)
1% 3.4
511 (9668}

Table 3: Relationship between (STEMI) with and without heart failure and types of arrhythmias, DC shock,
Implantable device and EF

STEMI
Variable STEMI with STEMI without x2 p-value
heart failure heart failure
(no.:12) {no. 153)
Arrhythmias Wide Complex (VNT/VE S Go{9a) 47 {9045
junction ectopic 2.81 0421
Marrow complex (AF/ AT 4 (4.5} a4 {955
Heart block 20100 12 90)
Medication Fresent 12 5.4 131 91.a)
Absent 0 (0.0} 22 {100} 199 0.158
Arrhythmia fes 4301 2ies. 2 1155 0.001
requinngDCshode Mo 81(5.3) 144 (947}
Implantable devce FFI 0.y 10 (1o
M 12 (7.7} 143 (92.3) 0.83 0.361
[CD 0.0 (L0100
EF EF=40 9911.4) TO(EE.68)
EF=40 3i3.5) 23 096.3) 3.81 0.051

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 19 ISSUE 9 SEPTEMBER 2021



ORIGINAL CONTRIBUTION

Figure 1: Relationship between UA with and without heart failure and implantable device
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Figure 2: Relationship between NSTEMI and implantable device
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Table 4: Relationship between ACS (STEMI,NSTEMI,UA) with single or multiple vessel diseases and type of
arrhythmias

STEMI
Variable STEMI with STEMI with 2
single vessel or multiple 12 p-value
(M0.:63) vessels
(MO.:101)
Arrhythmias
Wide Complex (VTS junction &ctopich 17 (327 35 6730
Marrow complex | AF /AT 157 .59
Heartblock 240391 53 g
L0 iS00 L0 iS00
MSTEMI p-value
MNSTEMI with MNSTEMI with ¥
single vessel 2 or multiple
vessels
Arrhythmias
Wide Complex VTV junction & ctopic) 24 (391 53 (60.9)
Marrow complex (AF /AT 462 0.202
Heartblock 77458 21 {5425
T3040 16 (59.6)
LA with single | WA with 2 or
vassel multiple
(o, 42 vessels
ino 35)
Arrbythimias
Wide Complex )WT/VFS junction & ctopich 1= (56.5) 10 (43.5) 27 0.44
Marrow complex (AF /AT
Heartblock 21 i53.8) 18 (46.2)
2 el5) G (3E.5)
Table 5: Relationship between UA and implantable device and EF
LA
Variable A& with A& with A
wide Marrow With x2 p-value
Heart block
Implantable device
| T ] |:|:|_|:| i i} |:|:|_|:| i 1 |:1|:||:| i
FEM 2050) 1i25) 1i25) .44 0,375
no 21 (29.2) 33 (52.8) 11 (15.3)
EF
EF=40 9947.4) 442115 525 2.95 0.03
EF=40 14241 35 (0.3 2138
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Table 6: Relationship between ACS (STEMI,NSTEMI,UA) with medication and type of arrhythmias

12

STENI
Variable Early B.E Late B.B ¥2 p-value
initiation initiation
Arrhythmias
Wide Complex (VTS junction ectopic) 45 (31.5) o 27.3)
Marrow complex (AF /AT 22 i57.3) Ti3LE) 126l 0.003
Heartblock 13 (9.1 TiZLa)
MSTENI & LA
Early B.BE Late B.E x2 p-value
initiation initiation
Arrhythimias
Wide Complex (VT VS junction ectopic) 138(32.7) {227 .14 0.027
Marrow complex (AF /AT 31i56.4) 2i3e.4)
Heartblock L9l ai3e.d)

Discussion

Arrhythmia is very common in IHD, with high morbidity
and mortality. Development of arrhythmias (VAs) in the
setting of an acute myocardial infarction (Ml) is one of the
most common causes of death. However, advancements
in arrhythmia detection and treatment have a significant
positive impact on the outcome of arrhythmias associated
with acute MI, resulting in a better patient prognosis (13).
In our study, we aimed to assess the different types of
arrhythmias in patients with ischemic heart diseases in Taif
city, KSA. This topic is under discussion in the literature
review. In our study, the main types of arrhythmia were AF
(26.8 %), conduction disturbance (38.2%) and first degree
Heart block (9.1 %). Patients with ischemic heart disease
were found to have the most VT/VF and AF arrhythmias in
another study (14). Atrial fibrillation (AF) is one of the most
common arrhythmias, according to Wang TJ (15) and Yong
F. (16) who both published similar findings. AF is normal in
DCM, and it reduces cardiovascular ability, lowers quality
of life, and has been linked to a deteriorating outcome in
patients with CHF of various etiologies, including ischemic
and non-ischemic CHF (17). Furthermore, the prevalence
of patients with STEMI was only 29%, which is significantly
lower than M Alassouli’s study, which found a prevalence
of 70.9 percent (18). Our study found that 3.4 percent
of patients need DC shock, which is lower than other
studies such as Goldberg RJ’s (19) study, which found a
prevalence of 7.1 percent, and Holmes DR Jr’s (20) study,
which found a prevalence of 7.1 percent (20).

A decline in coronary perfusion occurs during ischemia,
resulting in muscle hypoxia and necrosis, as well as
a reduction in myocardial contractility, which leads to a
decrease in cardiac output and a drop in arterial blood
pressure. The body responds to this decrease by raising
vasoconstriction in order to raise blood pressure; however,
this process is only temporary, and coronary perfusion is
further disrupted, resulting in myocardiac death (21). As
a result, it's not surprising that the need for DC shock

is substantially higher in STEMI patients who have
experienced heart failure symptoms. However, there
was no discernible difference in the types of arrhythmias
between STEMI patients.

In our study, we found that the need for implantable device
insertion is higher in UA patients who developed symptoms
of heart failure. We recommended that patients with UA
should be given more attention especially those who are
at higher risk to develop heart failure symptoms.

Furthermore, we found that the number of affected
vessels did not have an impact on type of arrhythmias in
all patients considering patients of STEMI, NSTEMI and
UA. This suggests that the number of affected vessels is
unrelated to the type of arrhythmias and may be used as
an indicator of the type of arrhythmias. This matches the
findings of A Miller (22) and a report by P Brezinov (23).
In the present work, it was found that patients who received
early B-blocker had a lower risk in developing arrhythmia
during acute ischemic event.

Limitations

The main limitation of this study was the absence of
control group therefore it is difficult to compare and
ensure the reliability of the results. Moreover, this was
a retrospective study which possesses some limitations
including inability to determine causation of arrhythmias
in different populations and un-avoided bias toward some
populations. On the other hand, this study represents
to our knowledge, the first study that deals with type of
arrhythmias in Saudi Arabia.

Conclusion

In this retrospective study, the main types of arrhythmia
were AF (26.8%), conduction disturbance (38.2%) and first-
degree Heart block (9.1%). Moreover, the prevalence of
patients represented with STEMI was 29 %. Development
of arrhythmia that required DC shock is more common
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in STEMI patients especially those who developed
heart failure symptoms. The need for assessment of
heart failure and EF in patients with UA is essential to
determine the need for implantable device insertion
while the number of affected vessels had no effect on the
development of arrhythmias during the acute stage. Also
early administration of b-blocker decreases the risk of
development of arrhythmia during an acute ischemic event.
Treating patients who are at high risk of atherosclerotic
cardiovascular events with BB, needs further investigation
and the outcome predicting factors of these patients may
help in the identification of the best management. Until
this issue is clarified, there is a need for more randomized
clinical trials that will focus on the prognostic factors of
early administration of BB as secondary preventive
measure.
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