ORIGINAL ARTICLE

ETIOLOGY, TREATMENT AND SHORT TERM OUTCOME
OF VENTRICULAR ARRHYTHMIAS IN PATIENTS
ADMITTED TO A TERTIARY CARE HOSPITAL

Shah Zeb', Mohammad Adil?, Junaid Zeb?, Rifaq Zeb?* Hikmatullah Jan®, Mohammad Irfan®

1256 Department of Cardiol-
ogy, Lady Reading Hospital,
Peshawar—Pakistan.

3 Ayub Teaching Hospital,
Abbottabad—-Pakistan.

4 Khyber Teaching Hospital,
Peshawar—Pakistan.

Address for Correspondence:
Dr. Mohammad Adil
Assistant Professor,
Department of Cardiology,
Lady Reading Hospital, Pesha-
war—Pakistan.

E-mail: dradil2003@gmail.com
Date Received:

December 28, 2016

Date Revised:

November 03, 2017

Date Accepted:

November 12, 2017

D ABsTRACT

Objective: To determine the frequency of various types of ventricular arrhyth-
mias, its causes, treatment, in-hospital course and short term outcome of ven-
tricular arrhythmias in patients admitted to a tertiary care hospital.

Methodology: This observational study was conducted in Cardiology Unit of
Lady Reading Hospital, Peshawar from I*t September 2014 to 315t March 2015.
All patients with ventricular arrhythmias admitted during study duration were
included after fulfilling the inclusion and exclusion criteria. Their baseline, clin-
ical, echocardiographic characteristics, treatment and hospital outcome were
recorded in a specially designed proforma. SPSS version 19 was used for sta-
tistical analysis.

Results: A total of 127 patients were included in the study. Males were 93
(73.22%). Mean age was 43.42 +10.7 years. Causes of ventricular arrhyth-
mias were acute coronary syndrome 51 (40.15%), ischemic cardiomyopathy
27 (21.25%) and idiopathic dilated cardiomyopathy 13 (10.23%). Success-
ful pharmacological cardioversion was achieved in 29 (22.83%) patients with
amiodarone and 3(2.36%) patients with lignocaine. The rest of patients were
cardioverted with electrical cardioversion. A total of 8 (6.3%) patients expired.

Conclusion: Most common cause of ventricular arrhythmias was coronary ar-
tery disease followed by ischemic and dilated cardiomyopathies. Commonly
used technique of cardioversion was pharmacological for hemodynamically
stable patients and electrical for hemodynamically unstable patients.

Key words: Ventricular arrhythmias, Ischemic cardiomyopathy, Electrical car-
dioversion, Pharmacological cardioversion
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I NTRODUCTION

ated with prolonged QT, which is either acquired or con-
genital.2®It may also occurs in patients with electrolytes

Ventricular tachycardias (VT) arise from ventricular
foci and are classified as broad complex tachycardias
morphologically. It is the commonest form among all
types of ventricular tachyarrythmias. It is either sus-
tained i.e. lasting for more than 30 seconds or non-sus-
tained, which lasts for <30 seconds. Fascicular tachy-
cardia is relatively uncommon which arises from left
bundle branch and of short duration i.e. 110-140 msec.
Polymorphic ventricular tachycardia and torsades de
pointes are morphologically the same but the former is
associated with normal QT during normal sinus rhthym.
The ECG trace of polymorphic VT have more similarity
with AF plus pre excitation but the latter is far less com-
mon than torsades de pointes’. It can occur in acute
myocardial infarction and may deteriorate into ventric-
ular fibrillation (VF). Torsades de pointes is often associ-
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abnormalities usually hypomagnesaemia. In structurally
normal heart, VT can be associated with an increased
risk of sudden death. Ventricular fibrillation usually oc-
cur because of coronary ischemia while monomorphic
VT is often because of scar. More benign forms of id-
iopathic VT can also occur in structurally normal heart.

Treatment of VT involves both emergent manage-
ment and prevention of recurrence with medical and
device therapy. Some patients may need implantable
cardioverter defibrillator (ICD). The left ventricular ejec-
tion fraction is used for risk stratification for future
events in case of ischemic and non-ischemic cardio-
myopathy and need for ICD. Catheter ablation may be
used as a treatment option in selected cases.The aim
of our study was to determine the frequency of various
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causes of VT in patients admitting to our hospital and
their in-hospital course and outcome. It will help us to
know the real burden of the ventricular arrhythmias in
our local population and help in strategic planning for
allocation of healthcare resources to overcome it.

Il MeTHODOLOGY

This observational study was conducted in Cardiolo-
gy Unit, Lady reading Hospital, Peshawar. The study was
approved by hospital ethical committee and detailed
informed consent was taken from study participants. All
the consecutive patients of both gender and age more
than 18 years admitted in Cardiology Unit, Lady reading
Hospital, Peshawar with diagnosis of ventricular arrhyth-
mias, from It September 2014 to 31t March 2015 were
included in the study. Only patients admitted in CCU
with primary diagnosis of ventricular arrhythmias were
included in the study. Those patients who were already
admitted with some other diagnosis and meanwhile
developed ventricular arrhythmias in hospital stay were
excluded. Also patients who have already ICD/ cardiac
resynchronization therapy ICD, implanted were exclud-
ed. Sample size was calculated by using WHO sample
size formula for qualitative variable and the mortality
rate of around 9% of ventricular arrhythmias in various
studies, with precision/absolute error of 5% and type 1
error of 5%, 127 patients were included.

Ventricular arrhythmias were diagnosed on 12 leads
ECG as sustained ventricular arrhythmias or ventricular
fibrillation by 02 cardiologists. All these patients were
put on continuous telemetry for constant observation
unless the arrhythmias were terminated and if any
cause was present, itwas treated accordingly. Hemody-
namically unstable VTs (with hypotension, altered men-
tation, pulselesness, chest pain, signs of heart failure)
were cardioverted electrically. While Hemodynamically
stable VTs were treated by pharmacological cardio-
version. They were managed as per guideline directed
medical therapy. The anti-arrhythmic drugs used were
amiodarone, lignocaine and magnesium sulphate or
calcium channel blockers. After cardio version to sinus

rhythm they remained admitted in CCU for 24 hours.

All the baseline investigations i.e., urea, creatinine,
liver functions tests, serum electrolytes were done. Thy-
roid function tests and serum magnesium level were
also done in indicated patients. Some of the patients
in which we suspected the bradycardia induce ventric-
ular tachycardia, they were subjected to 24 to 48 hours
holter ECG to know about the pauses and bradycardia
episodes; while some with suspected single irritable foci
were send for electrophysiology study for possible ab-
lation if feasible. The ECGs after successful cardioversion
were then studied in detail with long lead Il to specifi-
cally look for QT interval, Brugada pattern, WPW, epsi-
lon waves, Osborn waves or hyperkalemic ECG changes.
Transthoracic echocardiography was performed in all
the patients by expert echo-cardiographer. All baseline
clinical characteristics (diabetes, hypertension, smoking
behavior, history of CAD), ECG findings, echocardio-
graphic characteristics, treatment offered and hospital
outcome were recorded in a specially designed profor-
ma.

Ventricular tachycardia (VT) was operationally de-
fined as >3 ventricular extra-systoles which occur in
succession rate of >120 beats per minute (bpm). Mono-
morphic VT was defined as typically regular rhythm
originating from a single focus with identical or similar
QRS complexes while Polymorphic VT was diagnosed if
there was beat to beat variation in QRS complexes and
irregular pattern.

Statistical analyses were done using SPSS version
19.0. Continuous variables were expressed as mean
+ SD. Categorical variables were expressed as per-
centages. Data were presented in the form of tables.

B RresuLts

A total of 127 patients were included in the study.
Males were 93 (73.22%) and females were 34 (26.77%).
Mean age was 43.42 £10.7 years. Diabetes was present
in 30 (23.6%), hypertension 39 (30.7%) and dyslipidemia
was present in 18 (14.17%) patients. Baseline character-
istics of patients are shown in table 1.

Table 1: Baseline characteristics of patients with ventricular arrhythmias

Variables Frequency Percentages
Males 93 73.22
Females 34 26.77
Diabetes 30 23.6
Hypertension 39 30.7
Smokers 27 21.25
Family History of CAD 42 33.07
Past History of CAD 37 29.13
Dyslipedemia 18 14.17

JPM] VOL. 31 NO. 4

349



ETIOLOGY, TREATMENT & SHORT TERM OUTCOME OF VENTRICULAR ARRHYTHMIAS IN A TERTIARY CARE HOSPITAL

Table 2: Etiology of ventricular arrhythmias

Variables Frequency Percentages
Acute Coronary Syndrome 51 40.15
Ischemic Cardiomyopathy 27 21.25
Dilated Cardiomyopathy 13 10.23
Creatinine >5 mg/dl 13 10.23
Hyperkalemia (>6meq/I) 3 2.36
Hypomagnesaemia 4 3.15
Long QT Interval 5 393
Wheat Pills Poisoning 6 4.72%
gryrg/;rar:iggenic Right Ventricular 1 0.7%
Brugada Syndrome 2 1.57%
e ey e e :
Severe Mitral Regurgitation 6 4.72%
Severe Aortic Regurgitation 4 3.15%
Tetrology of Fallot 3 2.36%
Ebstein Anomaly 2 1.57%
Severe Pulmonary Hypertension 7 5.5%
No Pathology Identified 38 29.92%
Table 3: Treatment given to patients with ventricular arrhythmias
Variables Number Percentages
Spontaneously Reverted 5 3.93%
Amiodarone 29 22.83%
Lignocaine 3 2.36%
Amiodarone & DC Cardioversion/Defibrillation 16 12.6%
DC Cardioversion/Defibrillation Only 64 50.4%
Pacemaker Implantation for Bradycardia Induce Arrhythmia 6 4.7%

Monomorphic VT occur in 83 (65.35%), polymor-
phic VT occurred in 19 (14.96%), torsade depointes in
9 (7.08%) and ventricular fibrillation in 16 (12.6%) pa-
tients. Hemodynamically stable patients with mono-
morphic VT were 48 (37.8%), while hemodynamically
unstable with low blood pressure were 18 (14.17%) and
hemodynamically unstable with acute heart failur were
17(13.38%) patients.

Specific etiology for ventricular arrhythmia was acute
coronary syndrome in 51 (40.15%) patients, ischemic
cardiomyopathy in 27 (21.25%) patients and idiopathic
dilated cardiomyopathy in 13 (10.23%) patients. Some
patients with VT have multiple abnormalities. Relative
frequencies of other causes are shown in table 2.

Amiodarone was the sole agent used for reverion to
sinus rhythm in 29 (22.83%) patients, while 16 (12.6%)
patients were given amiodarone followed by DC cardio-
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version because of either failure to cardiovertion with
drugs or because of hemodynamic instability. Ligno-
caine was given to 3(2.36%) patients. Other treatment
modalities for VT are shown in table 3. In-hospital mor-
tality was 8 (6.3%).

I Discussion

In this article, we have documented the etiologies
and management of ventricular arrhythmias in patients
presenting to our hospital. Ali et al* showed mean age
of 57.1 years supporting our study. Male to female ra-
tio was 1.38:1. Major cardiovascular risk factors were
encountered in 58% of the patients. Tachyarrhythmia's
occurred in 42% patients without any associated risk
factor supporting our data. Only 28% of patients with
VT were managed with drugs alone. In their study de-
fibrillation was required in all the patients with VF again
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supporting our data. All the patients with pulseless VT
(33%) were defibrillated but the stable VT with pulse
were treated with anti-arrhythmic drugs (28%) and un-
stable VT with pulse (72%) received synchronized car-
dioversion. Amiodarone and combination of drugs was
used in the same frequency as in our study*>.

The frequency of various types of ventricular arrhyth-
mias in our study is supported by international data®’.
These international studies demonstrated that mono-
morphic VT was more common than polymorphic VT
and most of the patients were hemodynamically sta-
ble. Frequency of ischemic etiology for most cases of
ventricular arrythmia is supported by Terranova et al®,
Wright et al® and other international studies'-'?. Very
few patients in our study were hemodynamically unsta-
ble and needed CPR. The CPR in our study population
was as effective as the international Data™®. Volpi et
al'® observed in their study that ischemia was the main
trigger for ventricular fibrillation.

In our study, 3.15% patients were having severe hy-
pomagnesaemia and all of these patients have torsade
de pointes as the presenting arrhythmia suggesting
that severe hypomagnesaemia is an important cause
of torsade de pointes. This observation is supported by
Banai et al”, which showed that magnesium replace-
ment is the best strategy to treat torsade de piontes.
Intravenous magnesium is an effective and safe therapy
for torsade de pointes and is now regarded as the treat-
ment of choice for this arrhythmia.

About 10% of patients had deranged renal function
tests with mean creatinine more than 5mg/dl and hy-
perkalemia was documented in 2.36% of them. Chron-
ic kidney disease (CKD) patients are more susceptible
to the occurrence of various ventricular arrhythmias; a
leading cause of death in these subset of patients. There
are various pathophysiological mechanism involve for
arrhythmias in these patients which is complex and
seems to be related to structural and functional cardiac
abnormalities caused by CKD, associated with several
triggers, such as water and electrolyte disorders, dis-
turbances in acid base balance, hormonal disturbances,
arrhythmogenic drugs and the dialysis procedure itself.
Data is limited about the clinical outcomes in CKD pa-
tients with asymptomatic ventricular arrhythmias’®. The
frequency of these metabolic derangement as the cause
for ventricular arrhythmias were also similar as with oth-
er national and international data.

Wheat pills poisoning was the cause of VT in 06
(4.72%) patients, of which 04 (3.15%) were expired and
02(1.57%) were reverted to sinus rhythm. Wheat pills
contain aluminum phosphide which is cardiotoxic.
These patients usually have severe metabolic abnor-
malities which leads to polymorphic VTs. The treatment
offered to these patients was conservative and correc-
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tion of metabolic abnormalities. Also the data regarding
the VT associated with wheat pills poisoning is lacking
in international guidelines. About 14% patients were re-
ferred for EP studies/VT ablation/ICD insersion to elec-
tro-physiologist. Ebstein anomaly (1.57%) and tetrology
of Fallot (2.36%) were found in our study. Both of these
are associated with ventricular arrhythmias in various
studies™?%. Severe pulmonary hypertension was pres-
entin 5.5% patients. All of them were having ventricular
fibrillation. Hoeper et al*' reported the outcome of CPR
in patients with pulmonary artery hypertension. He re-
ported that about 16% of his study population experi-
enced cardiac and respiratory arrest over 3 years follow
up. The initial rhythm in ECG at time of arrest was VF in
8% and VT in 4% of cases. It also support our findings.

A total of 6.3% patients expired. Mortality in our
study was lower than a similar study performed in Pa-
kistan*, which may be because of more monomorphic
VTs and hemodynamically stable patients and also a
significant number of our study population had revers-
ible causes.

I concLusion

Most common cause of ventricular arrhythmias was
coronary artery disease followed by ischemic and di-
lated cardiomyopathies. Commonly used technique of
cardioversion was pharmacological for hemodynami-
cally stable patients and electrical for hemodynamically
unstable patients.
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