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ABSTRACT 
Objective: To determine the in-hospital outcomes after primary percutaneous coronary intervention (PCI) of 

patients with acute ST-segment elevation myocardial infarction (STEMI) and develop sustained ventricular 
arrhythmia before revascularization. 
Methodology: This prospective observational study was conducted at the Department of Adult Cardiology, 

National Institute of Cardiovascular Diseases, from August 31, 2019, to February 29, 2020. All patients with 
STEMI who had developed sustained ventricular arrhythmias and underwent revascularization via primary PCI 
were included. The patients were kept under observation during their hospital stay to document in-hospital 
mortality. Data analysis was done using SPSS version 20.  
Results: Total 146 patients were included with a mean age of 54.41±12.75 years. There were 93 (63.7%) males 

and 53 (36.3%) females.  When risk factors were assessed, hypertension was noted in 82 (56.2%) patients, 
diabetes mellitus in 62 (42.5%), 65 (44.5%) were smokers., and 49 (33.6%) were obese. There were 53 (36.3%) 
patients with a family history of ischemic heart disease. In-hospital mortality was documented in 28 (19.2%) 
patients. When stratification was done, significant associations were seen with hypertension (p=0.025), diabetes 
mellitus (p=0.002), and family history (p=0.003).  
Conclusion: It is to be concluded that mortality is considerably high after PCI in patients with STEMI who 

developed sustained ventricular arrhythmia before revascularization. Obesity, family history, and diabetes 
contribute directly to the development of MI. More epidemiological studies are necessary to evaluate risk factors 
of in-hospital mortality in this already compromised group of patients 
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INTRODUCTION 
Cardiovascular diseases are one of the leading causes of 
mortality worldwide, especially in third-world countries. This 
contributes to the significant burden on public health and 
the overall global burden to health resources.1,2 Among the 
various cardiovascular diseases, acute myocardial 
infarction (MI) is said to be the most fatal.3,4 There are 
several ways to define MI according to the biochemical and 
pathological attributes. According to the present guidelines, 
patients with ischemic symptoms with a persistent ST-
segment elevation on the electrocardiogram (ECG) would 
be classified as patients having acute MI. Many patients 
would show an expected elevation of the biomarkers and 
would progress to the Q waves on ECG as well.5 One of 
the most frequent complications encountered by 
cardiologists when managing an acute MI is arrhythmia.6 
Even though the incidence of ventricular arrhythmia has 
decreased to a large extent because of the improved 
pharmacotherapies, aggressive thrombolytic techniques 
employed nowadays, and percutaneous coronary 
intervention (PCI).7-9 According to a study conducted by 
Mehta et al, almost 5% of individuals do experience 
ventricular arrhythmia following an MI.10-12 This is worth 
noting that one-third of all these events were found to have 
occurred before the end of cardiac catheterization. 
Although increasing age and associated comorbidities were 
associated with the increased mortality in these patients 

even after accounting for all these variabilities, any 
ventricular arrhythmia remained associated with a 3-fold 
higher risk of 90-day mortality in patients undergoing 
primary PCI. This statistic is supplemented by another 
study by Liang et al.12 These arrhythmias are often due to 
ischemia and they generally do not pose a threat as far as 
long-term prognosis is concerned.11 One study showed that 
patients presenting with acute ST-segment elevation 
myocardial infarction (STEMI) having sustained ventricular 
arrhythmia and undergoing revascularization by PCI had 
worse outcomes than patients without sustained ventricular 
arrhythmia. In-hospital mortality was 16.3% for the patient 
who underwent PCI for acute MI and developed sustained 
ventricular tachycardia (VT) or ventricular fibrillation (VF) 
before revascularization.13 The current study was designed 
to study the characteristics of patients reporting to the 
hospital with symptoms of MI and having an established 
diagnosis of STEMI by ECG. This study intricately details 
the attributes of patients such as obesity, age, family 
history, hypertension, and mortality rate. This study would 
help in the identification of areas where public health 
interventions can be made to effectively decrease the 
burden of cardiovascular emergencies. To the best of our 
knowledge and based on literature search no prior data 
were available, in the context of our population, regarding 
the outcomes in patients presenting with sustained 
ventricular arrhythmias undergoing revascularization.  
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MATERIAL AND METHODS 
This prospective observational study was conducted at the 
Department of Adult Cardiology, National Institute of 
Cardiovascular Diseases (NICVD), Karachi from August 31, 
2019, to February 29, 2020. Non-probability consecutive 
sampling technique was used. All the patients of either 
gender, with age 18-70 years and diagnosed with MI later 
developing sustained ventricular arrhythmia before 
revascularization were included. Those with a prior history 
of ventricular arrhythmias or those getting ventricular 
arrhythmias after 48 hours of revascularization were 
excluded. Patients refusing to give consent were also not 
taken into consideration. The study was started after 
approval from the College of physicians and surgeons 
Pakistan. The approval of the ethical review committee of 
NICVD was taken before the data collection. For this study, 
we included all patients with STEMI who had developed 
sustained ventricular arrhythmias and underwent 
revascularization via primary PCI at the adult cardiology 
department. Informed consent was taken from all patients 
by the principal investigator. After taking demographic 
details, the history of the patients was taken regarding 
hypertension, diabetes mellitus, family history, obesity, and 
smoking status. All primary PCI procedures were 
performed by the consultant cardiologists having minimum 
experience of more than five years. All patients were kept 
under observation during their hospital stay (maximum of 
48 hours) and in-hospital mortality was recorded. Patient 
information was kept secured and available to authorized 
people only. Data were entered and analyzed using SPSS 
version-21.  
 

RESULTS 
Table 1: In-hospital mortality according to age groups, gender, 
smoking status, family history, and comorbids (n=146) 

Variables  In-hospital mortality 
p-value 

Yes No 

Age 
group 
(years) 

18 – 
50 

10 (6.8%) 38 (26.0%) 
0.722 

> 50 18(12.3%) 80 (54.8%) 

Gender Male 22(15.16%) 71 (48.6%) 0.069 

Fema
le  

6 (4.1%) 47 (32.2%) 

Hyperten
sion 

Yes 21(14.4%) 61 (41.8%) 
0.025 

No 7 (4.8%) 57 (39.0%) 

Diabetes 
Mellitus 

Yes 19(13.0%) 43 (29.5%) 
0.002 

No 9 (6.2%) 75 (51.4%) 

Smoking 
status 

Yes 16 (11.0%) 49 (33.6%) 
0.135 

No 12 (8.2%) 69 (47.3%) 

Family 
History 

Yes 17(11.6%) 36 (24.7%) 
0.003 

No 11(7.5%) 82 (56.2%) 

Obesity 
Yes 13(8.9%) 36 (24.7%)  

0.109 No 15(10.3%) 82 (56.2%) 

 

 In this study, 146 patients were included with a mean 
age of 54.41±12.75 years, mean weight of 73.74±10.05 kg, 
mean height of 167.97±7.72 cm, and mean BMI of 
26.70±3.87. There were males and females. Hypertension 
was noted in 82 (56.2%) patients and diabetes mellitus in 
62 (42.5%). Out of 146 patients, 65 (44.5%) were smokers. 
When BMI was assessed, 49 (33.6%) were obese. There 
were 53 (36.3%) patients with a family history of ischemic 
heart disease. In-hospital mortality was documented in 28 

(19.2%) patients. The stratification of the age group, 
gender, smoking status, diabetes mellitus, hypertension, 
obesity, and family history was done with respect to in-
hospital mortality to find the statistical difference as shown 
in Table 1. 
 

DISCUSSION 
Coronary artery diseases arise mainly due to an 
atherosclerotic disease that results in narrowing of the 
artery lumen, thereby causing a decrease in the blood flow 
to the myocardial tissue. Myocardial infarction arising 
because of the interrupted blood flow is divided into STEMI 
and non-STEMI (NSTEMI). STEMI is the most dreaded 
manifestation of MI because of transmural ischemia and 
magnitude of the tissue death.14 Early initiation of 
reperfusion holds vital importance in limiting the extent of 
damage and preserves cardiac functionality.14 Emergency 
treatment in the setting of STEMI is focused on restoring 
blood flow which can either be done by lysing the clot or 
PCI. If primary PCI cannot be performed within 2 hours of 
reporting to the hospital, fibrinolysis should be initiated 
provided there are no contraindications to it.15 Time always 
plays a crucial role in minimizing mortality, which is evident 
by the data provided by Rathore SS et al16 observed that 
patients hospitalized with ST elevation myocardial 
infarction, any delay in initial percutaneous coronary 
intervention after they arrive at the hospital are linked to a 
greater hospital death rate. In this study, patients 
presenting with STEMI and having arrhythmias before 
revascularization were evaluated, and even after PCI, 28 
(19.2%) died before discharge. Due to the advent of new 
therapies, round-the-clock availability of PCI, and guideline-
based management, mortality has plateaued but despite 
this, there’s a substantial number of patients who do 
encounter post-STEMI complications. Primary PCI is 
increasingly becoming the recommended method, 
according to a new GRACE (Global Registry of Acute 
Coronary Events) research.17 As per findings of 
retrospective analysis by Krishnan U et al18 reported that n-
hospital mortality rate was 3.9% in 2004 and 4.7% in 2012, 
which is much lower than our results. This huge difference 
can be confidently attributed to the lack of proper 
emergency medical services in our settings and the lack of 
world-class therapeutic services in our Hospitals.  
 In our study patients aged over 50 were seen to have 
a lower mortality rate, which is consistent with the study of 
Bagai A et al19 as regardless of sex, age, presence of ST 
elevation, or comorbidities (DM or CKD), cases having MI 
who got a PCI upon hospital admission had a decreased 
risk of in-hospital mortality. In our study, the number of 
female patients reported to the center was substantially 
low, which could be due to the already established 
protective role of estrogen in developing cardiovascular 
diseases.20 
 Obesity can be highlighted as the single most 
important risk factor as it contributes to other comorbid as 
well such as hypertension, diabetes and predisposes many 
individuals to develop cardiovascular diseases if it runs in a 
family.21 In our study, 36.3% had a positive family history, 
which is less than what was reported in a study by Nepper-
Christiensen et al22 of 50%. In the same study, 35 % of 
patients were found to be hypertensive, which is less than 
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our study where 56.2 % of patients were hypertensive. 
There is a worth noting statistic regarding obesity that a 
paradox discovered in 1996 called “The obesity paradox” 
suggests that obese patients could have a favorable 
outcome. A thorough half-decade study by Gruberg et al 
suggested that overweight patients had a lower rate of 
complications including cardiac mortality.23 We could not 
have a long-term follow up hence long-term implications of 
arrhythmias cannot be talked about in great detail as we 
missed out on the long-term prognosis post-discharge. 
Despite significant findings, the element of bias also cannot 
be excluded as patients having developed sustained 
arrhythmia with spontaneous termination are less likely to 
have been diagnosed with it which could have influenced 
our data. 
 

CONCLUSION 
STEMI is the most dreaded subtype of myocardial 
infarction, while PCI is the most effective therapeutic 
intervention in its management. There is a precise window 
from reporting to the medical center and PCI, which directly 
influences the patient outcome. It is to be concluded that 
mortality is considerably high after PCI in STEMI patients 
who developed sustained ventricular arrhythmia before 
revascularization. Obesity, family history, and diabetes 
contribute directly to the development of MI. More 
epidemiological studies are necessary to evaluate risk 
factors of in-hospital mortality in this already compromised 
group of patients. 
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