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Abstract 
Aim: To determine the risk factors associated with patients of acute myocardial infarction. 
Materials and methods: This study was a nested case-control was carried out to determine 
risk factors associated with AMI in the Department of Medical Cardiology, Indira Gandhi 
Institute of Cardiology, Patna, Bihar, India. Cases from the cohort of patients with in-hospital 
AMI identified and compared with controls. The study duration was one year. 
Results: Case patients had a mean (SD) age of 65.5 (11.0) years and control individuals had a 
mean (SD) age of 65.5 (11.0) years. Variables associated with an increased risk of in-hospital 
AMI included being married, a history of coronary artery disease, prior myocardial 
infarction, peripheral vascular disease, elevated heart rate. 
Conclusion: Factors associated with an increased risk of in-hospital AMI included history of 
atherosclerosis, traditional atherosclerotic risk factors, and markers of physiological stress. 
Additional research to define risk reduction and optimal treatment strategies of in-hospital 
AMI are needed to address this common and high-risk condition. 
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Introduction 

Most studies of acute myocardial 
infarction (AMI) epidemiology and 
treatment have focused on patients who 
experience the onset of AMI outside of the 
hospital. Insights from these studies have 
informed risk factors and optimal 
treatment of AMI, which have led to 
subsequent reductions in AMI incidence 
and mortality. [1-2] It is increasingly 
recognized that AMI also occurs among 
patients already hospitalized for other 

conditions. [3-4] Insights on AMI 
occurring during hospitalization are 
limited. 
Patients with in-hospital ST-segment 
elevation myocardial infarction (STEMI) 
have been shown to experience delays in 
revascularization and worse short-term 
outcomes when compared with patients 
experiencing STEMI onset in the 
outpatient setting. [5-8] Although these 
comparisons have identified potential 
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treatment gaps in the care of in-hospital 
STEMI, [9] less is known about the patient 
characteristics and long-term outcomes 
associated with in-hospital AMI. 
Additionally, prior studies have compared 
in-hospital AMI outcomes with those of 
individuals with outpatient onset AMI who 
survive to hospital admission, potentially 
biasing comparisons of patient 
characteristics and outcomes. [10-11] 
Finally, STEMI reflects less than 25%of 
all myocardial infarctions and few studies 
of in-hospital AMI have included non–ST-
segment elevation myocardial infarctions 
(NSTEMI). [12-13] Little is known about 
the full spectrum of in-hospital AMI. 
Patients who survive an acute myocardial 
infarction (AMI) are at high risk of major 
cardiovascular events following discharge, 
although risk may vary considerably 
between patients. Lifestyle changes, 
quality of care, and treatment with 
guideline-directed medical therapy after 
AMI are all important for secondary 
prevention. Patient characteristics are also 
associated with risk of cardiovascular 
events. 
Identification of these characteristics 
would better inform patients, families, and 
physicians about the risk of cardiovascular 
events following discharge and help ensure 
intensive follow-up and risk factor 
modification. Efforts to identify risk 
factors have focused on the period 
immediately after initial hospitalization for 
AMI and have not provided a longer-term 
perspective. Moreover, studies on long-
term outcomes after an AMI 
predominately focus on mortality. [14-18] 
Moreover, coronary artery disease tends to 
emerge earlier in life, and thus mortality 
rate ratios are greatest in the youngest 
South Asians compared with other ethnic 
groups. [5, 6] However, acute myocardial 
infarction in young South Asians has not 
been extensively studied, and most of the 
existing data are on migrant South Asian 
populations. 

Material & Methods: 
This study was a nested case-control was 
carried out to determine risk factors 
associated with AMI in the Department of 
Medical Cardiology, Indira Gandhi 
Institute of Cardiology, Patna, Bihar, 
India. Cases from the cohort of patients 
with in-hospital AMI identified and 
compared with controls. The study 
duration was one year. 
Inclusion Criteria: 
Patients in the case group included patients 
with in-hospital AMI who were aged 50 
years or older at the time of the event and 
admitted to the hospital.  
The control group included patients aged 
50 years or older who were admitted to a 
medical bed section with a diagnosis other 
than ischemic heart disease (ICD-9 
diagnosis codes 410-414) and did not 
receive a diagnosis of AMI at any time 
during their hospitalization. 
Exclusion Criteria: 
Patients with AMI onset within 24 hours 
of admission were excluded to ensure 
cases represented AMIs that truly occurred 
in-hospital and patients who were 
transferred to another care facility. 
A total of 500 patients who fulfilled the 
inclusion criteria were included in the 
study. Study participants were randomly 
allocated to two groups: cases (n=250) & 
control (n=250) groups respectively. 
All the data were tabulated and entered in 
Microsoft Excel Sheet. Statistical analysis 
was carried out using SPSS version 21. 
Results: 
Table 1. Case patients had a mean (SD) 
age of 65.5 (11.0) years and control 
individuals had a mean (SD) age of 65.5 
(11.0) years. Compared with controls, in-
hospital AMI cases were significantly 
more likely to occur in intensive care unit 
settings (25.2% vs. 8.4%) and to have a 
history of atherosclerotic disease (i.e., 
myocardial infarction, percutaneous 
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coronary intervention, coronary artery 
bypass graft, cerebrovascular disease, or 
peripheral vascular disease). Coronary 

disease risk factors of hypertension, 
hyperlipidemia, and diabetes were also 
more common in patients with AMI. 

 Table 1. Patient characteristics on admission and in-hospital variables prior to event 
for acute myocardial infarction cases and controls 

Characteristics Total 
% 

Case
s % 

Control
s % p-

value  N=500 N=2
50 N=250 

Age, mean (SD), y 65.5 11.0 65.7 11.0 65.7 11.0 0.80 
Married 425 85.0 218 87.2 207 82.8 0.05 
Co morbidities and risk factors 
Hypertension 156 31.2 110 44.0 46 18.4 0.05 
Hyperlipidemia 149 29.8 119 47.6 30 12.0 0.05 
Tobacco use 199 39.8 138 55.2 61 24.4 0.001 
Coronary artery 
disease 138 27.6 91 36.4 47 18.8 0.001 

Prior myocardial 
infarction 54 10.8 31 12.4 23 9.2 0.05 

Prior percutaneous 
coronary intervention 71 14.2 38 15.2 33 13.2 0.05 

Prior coronary artery 
bypass graft 75 15.0 44 17.6 31 12.4 0.05 

Heart failure 91 18.2 49 19.6 42 16.8 0.67 
Cerebrovascular 
disease 77 15.4 51 20.4 26 10.4 0.001 

Peripheral vascular 
disease 55 11.0 39 15.6 16 6.4 0.001 

Atrial fibrillation 82 16.4 44 17.6 38 15.2 0.70 
Diabetes 141 28.2 77 30.8 64 25.6 0.68 
Body mass index 
Underweight (<18.5) 63 12.6 39 15.6 44 17.6 

0.66 
Normal (18.5 to <25) 217 43.4 104 41.6 113 45.2 
Overweight (25 to 
<30) 130 26.0 70 28.0 60 24.0 

Obese (≥30) 90 18.0 50 20.0 40 16.0 
Heart rate, beats/min 
Low (<60) 84 16.8 32 12.8 52 20.8 

0.01 Normal (60-100) 297 59.4 158 63.2 139 55.6 
High (>100) 119 23.8 70 28.0 49 19.6 
Systolic blood pressure, mm Hg 
Low (<90) 35 7.0 20 8.0 15 6.0 

0.51 Normal (90-120) 271 54.2 143 57.2 128 51.2 
Borderline (121-139) 101 20.2 51 20.4 50 20.0 
High (>139) 93 18.6 44 17.6 49 19.6 

 
Table 2: The calculated exposure odds ratio approximates the disease odds ratio when AMI is 
sufficiently rare. From the final model, variables associated with an increased risk of in-
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hospital AMI included being married, a history of coronary artery disease, prior myocardial 
infarction, peripheral vascular disease, elevated heart rate. 

Table 2. Independent risk factors associated with in-hospital acute myocardial 
infarction 

Variables Odds ratio (95% CI) p-value 
Married 1.5 (1.5-2.6) 0.001 
History of anemia 0.6 (0.5-0.9) 0.001 
Coronary artery disease 1.6 (1.5-2.9) 0.001 
Depression 0.8 (0.6-0.10) 0.47 
Prior myocardial infarction 2.4 (1.5-3.6) 0.001 
Peripheral vascular disease 2.4 (1.6-3.6) 0.001 
Heart rate, beats/min  
Low vs. normal 0.6 (0.5-0.6) 0.001 

 
Discussion: 
There are controversial data on whether 
consanguineous marriages lead to a higher 
incidence of congenital and acquired 
diseases in the offspring. Our study reports 
a relation between parental consanguinity 
and early myocardial infarction, 
independent of family history of 
cardiovascular disease. It is reasonable to 
speculate that consanguinity increases the 
likelihood of inheriting genetic factors—
identified as well as unidentified—leading 
to premature ischemic heart disease. [19-
20] 
Patients surviving AMI have a higher risk 
of re-infarction and cardiovascular 
mortality compared with stable coronary 
artery disease patients. [20-21] Dutta et al. 
[22] demonstrated that in Apoe-/- mice, 
after coronary artery ligation, the size of 
aortic plaques increased and vulnerable 
lesion morphology was induced with 
higher inflammatory cell content and 
protease activity, fuelled by persistently 
increased myeloid cell flux to 
atherosclerotic sites activated by 
heightened sympathetic nervous system 
activity. Recent studies [23-24] also 
demonstrated in humans that F-FDG 
uptake increased in infarcted myocardium 
and it was correlated with uptake of 
remote myocardium, spleen and bone 
marrow. Besides, a correlation was found 

between spleen uptake and carotid artery 
uptake. 
Several studies attempting to explain these 
findings demonstrated that AMI patients 
have multiple vulnerable plaques that can 
lead to future cardiovascular events [26-
28]. However, AMI itself clearly 
accelerates atherosclerosis by infarct-
triggering burst of systemic inflammation 
aimed at repair of injured heart. 
Risk factors associated with an increased 
risk of in-hospital AMI included a history 
of atherosclerotic disease and 
cardiovascular risk factors in addition to 
markers of physiological stress. While 
contemporary studies suggest the mortality 
for AMI that begins outside the hospital is 
approximately 13%at 30 days [29] and 
25%at 1 year. [30] 
The occurrence of major cardiovascular 
events following discharge is unobservable 
at discharge and associated with unknown 
factors after discharge. Such 
characteristics present a challenge for 
predictive model development based on 
conventional regression methods. Latent 
class analysis is increasingly being used in 
outcomes research [31-36] and can stratify 
patients into subgroups based on their risk 
factors at discharge when outcome 
information is absent in a training sample. 
[37] 
Conclusion: 
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From case - control design, factors 
associated with an increased risk of in-
hospital AMI included history of 
atherosclerosis, traditional atherosclerotic 
risk factors, and markers of physiological 
stress. Additional research to define risk 
reduction and optimal treatment strategies 
of in-hospital AMI are needed to address 
this common and high-risk condition. 
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