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INTRODUCTION 

 

Acute Myocardial infarction (AMI) represents one of the 

catastrophic events in the natural history of coronary artery disease 

(CAD). Despite remarkable advances in the treatment of AMI the 

occurrence of AMI is associated with substantial early and late mortality. 

In majority of cases both early (out and in-hospital) and late 

mortality is attributed to two main sequel of acute coronary occlusion 

namely pump failure and arrhythmogenesis. Predominant arrhythmic 

events, attributing to this burden are ventricular arrhythmias namely 

ventricular tachycardia (VT) and ventricular fibrillation (VF). 

There has been focus on the electrophysiological characterization 

of arrhythmogenic substrates in the myocardium of AMI patients, such as 

QT interval and T wave for quite sometime now. These studies have 

shown clinical promise for predicting malignant arrhythmias and sudden 

cardiac death (SCD). 

Recently, the Interval from the peak to the end the T wave (T peak-

Tend interval [Tp-e]) was used in predicting arrhythmias and Sudden 

cardiac death (SCD) in some cardiac channelopathies.  
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It is shown that the Tp-e interval may serve as an index of total 

dispersion of repolarization (transmural, apico-basal, and global). As 

body weight and heart rate (HR) increases, there is a linear increase in the 

QT interval and is accompanied by a parallel increase in the Tp-e 

interval. It has been suggested that the Tp-e/QT ratio is a more accurate 

predictor of ventricular arrhythmias than the QT interval, corrected 

QT(QTc), or Tp-e alone.  

The Tp-e/QT ratio shows consistency within the narrow range of 

0.15 to 0.25. 

A higher Tp-e/QT ratio has been associated with arrhythmic events 

associated with many clinical conditions.  

However, little is known about this index in patients with STEMI 

undergoing thrombolysis. 

Therefore, the present study is aimed to evaluate the Tp-e/QT ratio 

immediately before thrombolysis in patients with STEMI and to 

determine their short term prognostic value in predicting Major Adverse 

Cardiac Events (MACE). 
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AIMS AND OBJECTIVES 

 

• TO STUDY T p-e/QT RATIO VALUES IN ECG OF ST 

ELEVATED MI PATIENTS. 

• TO CORELATE WITH MAJOR ADVERSE CARDIAC EVENTS 

(MACE) [HEART FAILURE, CARDIOGENIC SHOCK, 

VENTRICULAR TACHYARRYTHMIAS VT, VF, DEATH] 

DURING THE HOSPITAL STAY. 
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REVIEW OF LITERATURE 

Heart is a muscular organ located in the middle mediastinum. On 

an average the size of the heart of an individual is about the size of their 

closed fist.  

It acts as a circulatory pump. It receives deoxygenated blood from 

the large veins named venacavae which pours the deoxygenated blood to 

the right chambers of the heart from where blood is pumped to the lungs. 

In the lung, blood is oxygenated and the oxygenated blood is brought by 

the pulmonary veins to the left chambers of the heart from where the 

blood is pumped to other parts of the body.  

FEATURES OF THE HEART 

 The human heart has four chambers namely right atrium, left 

atrium, right ventricle and left ventricle. The heart has interatrial and 

atrio-ventricular groove externally which marks the division of chambers. 

The musculature of the atria are thin and it has little force of contraction 

whereas the ventricle has thick musculature and it can contract forcefully 

to propel the blood into pulmonary circulation in case of right ventricle 

and systemic circulation in case of left ventricle. The thickness of right 

ventricle to left ventricle is in the ratio of 1:3. The interatrial septum 

separates the left and right atrium. The interventricular septum separates 
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the right and left ventricle. The interventricular septum is placed 

obliquely such that the upper part of the septum faces anteriorly and to 

the right whereas the lower part of the septum faces backward and to the 

left. 

 

LAYERS OF THE HEART 

 Epicardium- it is the outermost covering of the heart mainly made 

up of connective tissue. Myocardium- it is the muscular layer of the heart 

 Endocardium- it is the innermost lining of the heart containing the 

heart valves and endothelial lining. 
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ARTERIAL SUPPLY OF HEART 

The heart is supplied by two coronary arteries arising from the 

ascending aorta. 

When compared the right coronary artery is small in majority of 

the individuals. 

RIGHT CORONARY ARTERY 

 The right coronary artery arises from the anterior aortic sinus of the 

ascending aorta just above the aortic valve. 

 The right coronary artery runs forward in between the right auricle 

and pulmonary trunk and it descends in the right atrioventricular groove 

till it reaches the junction between the right and the inferior border of the 
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heart. At the inferior border it turns posteriorly and runs in the groove 

where it ends by anastomosing with the left coronary artery. 

BRANCHES OF RCA 

1. Right conus artery 

2. Atrial branches 

3. Anterior ventricular branches 

4. Posterior ventricular branches  (in 10 % of individuals the 

posterior interventricular artery originates from the left coronary 

artery) 

 

 

LEFT CORONARY ARTERY 

 The left coronary artery arises from the left posterior aortic sinus of 

the ascending aorta just above the aortic valve.  
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The left coronary artery runs forward and to the left in between the 

left auricle and the pulmonary trunk. It then divides into two branches 

namely the anterior interventricular and the circumflex branches. 

 The anterior interventricular artery descends in the anterior 

interventricular groove to reach the apex. It then winds round the apex to 

terminate by anastomosing with the posterior interventricular branch of 

the right coronary artery. 

BRANCHES OF LCA 

1. Left anterior descending artery 

2. Circumflex artery 

3. Diagonal artery 

4. Conus artery 

5. Atrial branches 
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PATHWAY OF BLOOD THROUGH HEART 

VENOUS CIRCULATION 

 VENACAVAE 

 RIGHT ATRIUM 

 RIGHT VENTRICLE 

 PULMONARY CIRCULATION 

 LEFT ATRIUM 

 LEFT VENTRICLE 

SYSTEMIC CIRCULATION 

CONDUCTION SYSTEM OF THE HEART: 

The conduction system of the heart comprises of: 

1. Sinoatrial node 

2. AV node 

3. Bundle of His 

4. Bundle branches 

5. Purkinje fibres 
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SINOATRIAL NODE 

 SA node is a spindle shaped structure composed of fibrous tissue 

matrix with closely packed cells. SA node is located in the lateral wall of 

the epicardium of right atrium at the junction of the superior venacava 

and right atrium.  It is called as the pacemaker of the heart since it is the 

site for impulse generation.  

 The SA node is supplied by the branches of right coronary artery in 

55-60% of hearts. In around 40-45% of population SA node is supplied 

by left circumflex artery. The SA node is innervated richly with 

parasympathetic and sympathetic nerves. 

INTERNODAL AND INTRA ATRIAL CONDUCTION 

Internodal conduction pathways consists of three tracts- 

1. Anterior internodal tract 

2. Middle internodal tract 

3. Posterior intermodal tract 

ATRIOVENTRICULAR NODE 

 AV node is located beneath the endocardium of right atrium just 

anterior to the ostium of the coronary sinus. It is present just above the 

insertion of the septal leaflet of the tricuspid valve. 
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 The AV Node is supplied by right coronary artery in 85-90% of 

individuals whereas in the remaining 10-15% it is supplied by the left 

circumflex coronary artery. The main function of the AV node is to delay 

the impulse which is getting transmitted to the ventricles to coordinate the 

contraction of atrium and ventricle. The lower part of the AV node has 

properties of automaticity so that it can act as pacemaker in case of 

disease of the SA node. 

BUNDLE OF HIS 

 It is a part of conduction system that connects lower part of AV 

node with the bundle branches.  

BUNDLE BRANCH 

 The right bundle branch is unbranched and it continues 

intramyocardially to the right side of the interventricular septum to reach 

the apex of the right ventricle and base of the anterior papillary muscle. 

 The anatomy of the left bundle branch is variable. Usually it is 

divided into anterior and posterior fascicle. 

PURKINJE FIBRES 

 These form the interweaving networks connecting bundle branches 

and endocardial surface of both the ventricles. Purkinje fibres in 

comparison with the myocardial tissues are more resistant to ischemia. 
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ENHANCED AUTOMATICITY 

1. Fever  

2. Hyperthyroidism 

3. Catecholamine release 

4. Medications 

DECREASED AUTOMATICITY 

1. Increased vagal tone 

2. Endocarditis 

3. Degeneration 

4. Obstructive sleep apnea 

5. Fibrosis 

6. Valvular heart disease 

7. Myocarditis 

8. Genetic 

9. Immunologic 

10. Following cardiac surgery 
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MYOCARDIAL INFARCTION 

Myocardial infarction is defined as ischemia of myocardium, as a 

result of decreased supply of blood for the heart. Whenever there is 

critical ischemia lasting for period more than a critical period it will lead 

to irreversible myocardial cell death. Globally acute myocardial 

infarction (MI) remains a major cause of morbidity and mortality. The 

main culprits for critical ischemia are: 

1. High metabolic need of myocardium 

2. Low oxygen delivery 

3. Diminished nutrient supply. 

It can be either due to thrombotic occlusion over an atherosclerotic 

plaque or a high grade fixed coronary artery stenosis or a dynamic 

stenosis which can cause vasospasm. 

Myocardial infarction is further classified on basis of anatomic, 

morphologic, and diagnostic types. 

Based on clinical criteria  

TYPE 1  Ischemia caused by primary coronary event either  

   occlusion or thrombosis leading to spontaneous MI 

TYPE 2   Due to disparity of blood supply and demand leading 

   to ischemia 
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TYPE3 Sudden cardiac death due to MI 

TYPE 4 MI related to PCI 

TYPE 4A In stent thrombosis 

TYPE 5 MI plus CABG 

Pathologic diagnosis of myocardial infarction (MI) is based on 

evidence of myocardial cell death caused by ischemia. Salient features 

include coagulation necrosis with contraction band necrosis, usually with 

intermittent patchy areas of myocytolysis at the periphery. During the 

acute phase of MI, death of myocytes occurs in infarct zone, followed by 

inflammation, removal of necrotic debris, and repair resulting in scar 

formation. 

The revised definition of MI and the use of more sensitive 

biomarkers of myocardial injury have important clinical implications as 

well as for epidemiologic study, public policy, and clinical trials. 

“The current approach to patients with symptoms of ischemia is to 

consider them to be suffering from an acute coronary syndrome (ACS), 

which includes the diagnoses of unstable angina, non–ST-segment 

elevation MI (NSTEMI), and ST-segment elevation MI (STEMI). The 

principal diagnostic tool for patients with doubtful ACS is the 12-lead 
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electrocardiogram (ECG),that discriminates those with ST-segment 

elevation from NSTEMI/UA ” 
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Prevalence and risk factors 

According to Indian statistics the estimated prevalence of CAD is 

5-10 %. The average age was 65 years but it tends to affect a much 

younger population in the present era because of unhealthy habits & diet. 

There are humpty number of risk factors for MI and CAD. The presence 

of any of these risk factors are associated with increased relative risk of 

atherosclerotic CAD. The important ones are 

1. Hyperlipidemia 

2. Hypertension 

3. Diabetes mellitus 

4. Male sex 

5. Tobacco 

6. History of atherosclerosis in family 

Hyperlipidemia 

Lipid profile includes cholesterol, LDL, VLDL, HDL, IDL, 

Triglycerides. Out of these decreased HDL, increased total cholesterol, 

LDL, or triglycerides are related with almost double the risk of coronary 

artery disease 

Hypertension 

Systemic hypertension is one of the major risk factors for MI. 

Decreased blood vessel compliance and plasticity will increase the 
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atherosclerotic process. As a result of concentric hypertrophy of heart, 

there is an increase in myocardial demand for nutrients & oxygen supply . 

Diabetes Mellitus 

One another important risk factor is DM. Diabetes is a 

multifactorial disease that can affect both micro and macro circulation. 

The duration of disease as well as glycemic control influences the 

vascular disease. Many a times diabetics have multivessel involvement 

even at the initial presentation and most of the diabetic patients present 

without chest pain due to neuropathy 

Male Gender: Male sex is a non-modifiable risk factor for 

atherosclerosis and myocardial infarction. Women have a protective 

effect because of estrogen effect. After menopause both sex have same 

amount of risk. 

Tobacco Use 

Tobacco smoking contains lot of toxic substances. On ignition they 

release plenty of free radicals that damages vessel wall linings and other 

tissues. Our immune defense mechanisms while trying to clear these 

toxins will release plenty of cytokines that further accelerates the 

inflammatory process. Cigarette smoking is one of the cause for young 

MI. Stopping tobacco will reduce the inflammatory process. 
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Family History: Family history of CAD and MI increases the 

susceptibility of a person to have coronary artery disease, the reason 

being same genetic components and socio economic background which 

influences the onset of atherosclerosis and CAD. 

Pathophysiology 

Disruption in the vessel wall 

Rupture of unstable plaque 

Dislodged thrombus within circulation 

Coronary artery blood flow occlusion 

Persists for more than 20 minutes 

Irreversible myocardial damage 

 

When acute coronary atherothrombosis occurs, the resulting 

coronary thrombus if it is partially obstructive leads to NSTEMI/UA, or if 

it is completely occlusive leads to a transmural myocardial ischemia and 

STEMI. 

The process of atherosclerosis starts from younger age group. In 

the beginning it starts as small linear streaks in vessel wall known as 

fatty streaks. Then intra vessel lipid accumulation proceeds leading to 

formation of plaque with fibro muscular cap and lipid core. This plaque 
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due to constant exposure and further lipid deposition causes erosion in the 

fibrous cap. This is mediated by collagenases and proteases in the tissue. 

Over some time the thinned fragment get disrupted leading to rupture of 

atherosclerotic plaque. This exposes the irregular endothelium which 

stimulates aggregation of platelets to vessel wall and activation of 

coagulation cascade. 
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The formed thrombus decreases the blood supply to distal part 

leading to ischemia. If the thrombus breaks down then it enters 

circulation and gets occluded in distal part leading to total occlusion of 

the artery concerned. Total occlusion of blood supply to the myocardium 

for critical period (more than 20 min) leads to irreversible damage of 

myocardium. Cell death proceeds from distal to proximal after vessel 

occlusion i.e. from epicardium to endocardium. This happens over hours. 

If the myocardial blood supply is restored by PCI or thrombolysis as early 

as possible the extent of damage may be reduced and the myocardial 

death can be avoided. Other morphologic characteristics associated with 

rupture-prone plaque include 

1. Expansive remodelling that minimizes luminal obstruction (mild 

stenosis by angiography) 

2. Neovascularization (angiogenesis), 

3. Plaque haemorrhage 

4. Adventitial inflammation 

5. “spotty” pattern of calcification 

Inflammation stimulates release of of enzymes that leads to 

breakdown of components of the plaque’s extracellular matrix. Activated 

macrophages and mast cells, abundant at the site of plaque rupture, 

elaborates these proteinases. Apart from these structural details of 
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vulnerable / high-risk plaques) stress induced by intraluminal pressure, 

coronary vasomotor tone, tachycardia and disruption are the major 

contributors to thrombosis. 

Physiologic variables such as systolic blood pressure(SBP), heart 

rate(HR), blood viscosity, endogenous tissue plasminogen activator (t-

PA) activity, plasminogen activator inhibitor-1 (PAI-1) levels, plasma 

cortisol levels, and plasma epinephrine levels—exhibit circadian and 

seasonal variations and increase at times of stress. These factors act in 

concert to increase the propensity for plaque disruption and coronary 

thrombosis, with the result that STEMI is more common in the early 

morning hours. 

Acute Coronary Syndromes 

Plaque rupture exposes thrombogenic particles that can lead to 

extensive thrombus in the infarct-related vessel. If there is adequate 

collateral network clinically in apparent episodes of coronary occlusion 

may occur; in addition, many plaque disruptions are asymptomatic since 

thrombosis is not occlusive. Characteristically, totally occlusive thrombus 

leads to transmural injury to the region of myocardium supplied by the 

affected coronary artery. Infarction changes the sequence of 

depolarization which results in ST-T changes. Q waves develop in leads 

overlying the infarct zone over time. In a few patients with ST elevation, 



22 
 

Q waves do not develop but other abnormalities in the QRS complex 

occur frequently, such as poor progression of R wave height and notching 

or splintering of the QRS occurs. Patients who have anginal symptoms 

without ST elevation are may have either UA or NSTEMI which is 

differentiated on the basis of biomarkers. Patients with significant 

persistent ST-segment elevation are candidates for recanalization therapy 

(either thrombolysis or PCI based) to restore flow in the culprit artery. 

ACS patients UA/NSTEM (no ST segment elevation in ECG) are not 

candidates for pharmacologic reperfusion but should receive anti 

ischemic therapy, followed in most cases by PCI. 

Thus the 12-lead ECG remains the pivotal for the management of 

patients with ACS to differentiate between those with ST elevation and 

those without it. 

Signs and symptoms: 

MI can be symptomatic or asymptomatic. Asymptomatic MI 

occurs most common in diabetic due to associated autonomic nervous 

dysfunction. 

Symptomatic MI has myriad of presentations, which may be 

unique or vague symptoms. Sometimes confusing and misleading. The 

severity of disease cannot be assessed by symptoms. 
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Most of MI occurs in early morning but it can happen at any part of 

day and 25-30% people have preceding anginal pain as warning 

symptom. Some characteristic symptoms include: 

Chest pain – retro sternal, described as compression, fullness, or 

squeezing nature. Radiation of pain into the jaw or teeth, shoulder, left 

arm, and/or back Associated breathlessness. 

Few patients have epigastric discomfort Associated sweating of 

face and body, syncopal attacks Palpitations. 

Gross Pathologic Findings 

MI broadly falls into 2 major categories: 

A .Transmural infarcts- myocardial necrosis involves the full thickness 

(or almost full thickness) of the ventricular wall 

B.Subendocardial (no transmural) infarcts- necrosis without extending 

to the epicardium. 

Three things determine the extent of disease. 

Level of the occlusion of coronary artery, 

Door to intervention interval and 

Collateral circulation. 
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Generally, the more proximal the coronary occlusion, the more 

door to intervention time and less collaterals, the larger the myocardial 

infarction. Both mortality and morbidity increases if the myocardial 

damage is larger. 

Histologic and Ultra structural Findings 

Gross changes in the myocardium are difficult to recognize until it 

is 6 to 12 hours from the onset of insult, but a variety of histochemical 

stains can recognize zones of necrosis much earlier. As time progresses, 

the infracted myocardium is subjected to a series of gross and 

microscopic pathologic changes. By dipping slices of myocardium in 

triphenyltetrazolium chloride, infarct area can be identified as it will not 

take up the red colour while normal viable myocardium will. 

Microscopic Findings 

Histologic evaluation of MI shows various stages of the 

inflammatory & healing process. The earliest ultrastructural changes in 

cardiac muscle following a decrease in the size and number of glycogen 

granules followed by intracellular edema and swelling and disruption of 

the transverse tubular system and other organelles like sarcoplasmic 

reticulum, and mitochondria. 
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MACROSCOPIC CHANGES IN MI 
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Current Concepts of the Cellular Events during Myocardial 

Infarction and Healing 

Many studies showed the sequence of cellular events that occur 

during MI by careful histologic observation. Pouring in of granulocytes 

characterized the first hours to days flowed by mononuclear phagocytic 

accumulation in the infarct At last granulation tissue is formed with 

neovascularization and accumulation of extracellular matrix (fibrosis). 

The highly sequential recruitment of subgroups of monocytes probably 

plays crucial role in myocardial healing. The initial pouring in of 

proinflammatory and phagocytically active mononuclear cells make a 

“cleanup crew” that clears necrotic debris and lays down the path for the 

next wave of less inflammatory monocytes, that accelerates healing by 

the formation of new granulation tissue. 

Myocardial Infarction with Angiographically Normal Coronary 

Vessels 

Patients who fall in this category tend to be younger with very few 

risk factors for heart disease except history of smoking. They may not 

give history of angina before the infarction. Clinical, lab & ECG features 

otherwise resemble those of patients with STEMI who have thrombotic 

occlusion coronary artery .Patients after recovery shows areas of 
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localized dyskinesia/ hypokinesia identified by ECHO. Coronary artery 

spasm and/or thrombosis is the culprit in many of these cases. 

Plaque not visualized on coronary angiography & endothelial 

dysfunction may also contribute. 

Takotsubo cardiomyopathy is characterized by transient RWMA 

involving LV apex and mid ventricle. This syndrome is a mimic & occurs 

in the absence of true obstruction .Stress induced catecholamine surge 

seems to be the main pathologic mechanism behind the development of 

takotsubo cardiomyopathy. Initial ECGs show significant and often 

diffuse ST-segment elevations and these ECG changes with the typical 

chest discomfort points towards CAD and immediate CAG is done many 

a times. Apart from catecholamine mediated myocardial stunning other 

suggested causes include: 

1. Coronary emboli (perhaps from a small mural thrombus, a 

prolapsed mitral valve, or a myxoma) 

2. Endothelial dysfunction 
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Ventricular Remodeling 

As a result of STEMI, the changes in LV size, shape volume and 

thickness occurs involving both the infarcted and non-infarcted areas and 

these changes are collectively called as ventricular remodeling and this 

can influence ventricular function. LV diameter changes combined with 

hypertrophy of remaining non infarcted myocardium is the cause for 

remodeling. After infarct size the other Important factors contributing to 

the process of LV remodeling are ventricular volume, preload, and 

patency of infarct artery and RAAS activation. 

Increased ventricular pressure contributes to increased wall stress 

and a high chance for infarct expansion. 

Infarct Expansion 

An increase in the size of the infarcted segment, known as infarct 

expansion, is defined as “acute dilation and thinning of the area of 

infarction not explained by additional myocardial necrosis.Infarct 

expansion appears to result from: 

1. Slippage between muscle bundles, which decreases the number of 

myocytes in the infarct wall 

2. Disruption of normal myocardial cells 

3. Destruction of extracellular matrix (ECM) in the necrotic zone. 
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Infarct expansion results from thinning and dilation of the affected 

zone before the formation of a definite fibrotic scar. The extent of infarct 

expansion appears to be mainly related to pre-infarction wall thickness, 

with preexisting hypertrophy possibly having a protective effect against 

ventricular thinning. On a microscopic level, the degree of expansion and 

remodeling depends on the level of the inflammatory response to the 

necrotic cells. Suppression of cytokine expression and stimulation may 

minimize the degree of inflammation and thus final infarct size. The 

apex, the thinnest region of the left ventricle, is particularly vulnerable to 

infarct expansion. Infarction of the apex secondary to occlusion of the left 

anterior descending coronary artery causes the radius of curvature at the 

apex to increase, thereby exposing this normally thin region to a marked 

elevation in wall stress. Infarct expansion is associated with both higher 

mortality and a higher incidence of nonfatal complications, such as heart 

failure and ventricular aneurysm. Infarct expansion is best recognized as 

elongation of the non-contractile region of the ventricle on 

echocardiography or CMR. When the expansion is severe enough to 

cause symptoms, the most characteristic clinical findings are deterioration 

of systolic function, new or worsening pulmonary congestion, and the 

development of ventricular arrhythmias. 
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Diagnosis 

Presence of risk factors Classical acute onset chest pain Other 

associated symptoms Changes in ECG Changes in cardiac specific 

enzyme 
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Diagnostic Procedures 

ECG is the cheapest tool that can detect MI easily also it can 

predict the phase of Myocardial infarction and can even localize the 

arterial territory and vessel involved. Before angiography era ECG is 

called as poor man’s angiogram. Based on ECG MI is further classified 

as STEMI and NSTEMI depending on the ECG changes. 

 

 

 

 

 

 

CRITERIA FOR DIAGNOSING MI: ST elevation of 1mm or more in 

two contiguous leads with reciprocal ST changes in contralateral leads. In 

leads v2 v3 1.5 mm in women and 2 mm is needed for diagnosing 

STEMI. For diagnosing NSTEMI ECG changes may have T wave 

inversion or ST-T depression. It resembles unstable angina. The 

differentiating feature from unstable angina is the elevation in cardiac 

enzymes. 
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Recommendations for Measurement of Serum Markers 
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In vivo live myocardial cells contain enzymes and proteins (e.g., 

creatine kinase, troponin I and T, myoglobin) for carrying out various 

specialized cellular functions. When a myocardial cell undergoes 

necrosis, cell membranes lose their integrity, and intracellular enzymes 

and proteins leak into the blood stream. These enzymes and proteins can 

be recognized by a blood analysis. These values are not standardized and 

may have minor variations depending on the assay used in each 

laboratory. Given the urgent need for intervention in STEMI, the 

laboratory tests are usually not awaited for a diagnosis. Thus, good 

history taking and more importantly an ECG are the key factors to initiate 

therapy in the appropriate situations. The real value of markers such as 

troponin lies in the diagnosis and prognosis of NSTEMI. It is better that 

all patients suspected to have MI should undergo measurement of 

cardiac-specific troponin. In patients with STEMI immediate reperfusion 

should be achieved, the results of biomarker assessment should not delay 

interventions. Routine, measurement of both troponin and CK-MB is 

unnecessary. Routine diagnosis of MI can be confirmed by obtaining 

measurements at initial evaluation and then 3 to 6 hours later .Later 

testing is required only when there is some doubt existing regarding the 

onset of pain or when stuttering symptoms occur. 
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Troponins: Troponin I and T are structural components of cardiac 

muscle. They will be released into the bloods with myocardial necrosis. 

They are highly specific makers for myocardial necrosis/injury more so 

than CK-MB and helps to exclude false positive elevations of CK with 

skeletal muscle trauma or other causes. The blood levels of Troponins 

will start to rise following MI within 3 to 12 hours, almost the same time 

frame as CK-MB. However, the rate of rise for early infarction is not as 

dramatic as for CK-MB. Elevated Troponin levels will remain in blood 

more than CK--up to 14 days. This is why troponins are superior markers 

for diagnosing MI in the recent past. However, the disadvantage of 

continued elevation is that it is more difficult to diagnose re-infarction or 

extension infarction in a patient who has already suffered an initial MI. 

CK-MB: The creatine kinase-MB fraction (CK-MB) is part of total CK 

and more specific for cardiac muscle. It tends to have a dramatic increase 

within 3 to 4 hours of myocardial necrosis, peaks in a day and return to 

normal within 36 hours. Its sensitivity is more than that of troponins .The 

major use of CK-MB is for diagnosis of 1. Re-infarction or 2.Extension 

of MI because it starts to fall after a day and so further elevations are 

indicative of separate event. 
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Complications of MI 

1. LV failure and cardiogenic shock 

2. RV failure 

3. Acute MR 

4. Ventricular septal rupture 

5. Ventricular aneurysms 

6. Ventricular free wall rupture 

7. Arrhythmias 

8. Pericarditis. 
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ECG IN MYOCARDIAL INFRACTION 

  In anterior wall MI patients, ST segment elevation occurs from V3-

V6. There are reciprocal changes ST depression occurs in three inferior 

leads II, III, aVF. ST segment elevation when present in leads I, aVL, 

along with precordial leads it is said to be extensive ant.wall MI or 

anterolateral MI. The ST elevation in V1 occurs less frequently than in 

leads V2 and V3.The presence of ST elevation in lead V1 suggests that 

involvement of septal branches of LAD. Thus lead I ,aVL, and precordial 

leads represent septum ant.wall and lateral wall which are mainly 

supplied by left coronary artery. 

 

  



40 
 

In inferior wall mi patients in three inferior leads II, III, aVF shows 

ST elevation. There will reciprocal changes occurring in lead I aVL. 

Inferior wall MI can occur when there is occlusion of right coronary 

artery (RCA) or left circumflex artery(LCX). 

Based on the amplitude of ST elevation in lead II and III it is 

differentiated. If st elevation in lead II>III it is suggestive of LCX 

involvement and vice versa. Right sided leads are more helpful in 

localizing culprit artery. 
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Inferior wall MI patients must always be looked for posterior wall 

involvement. The post.wall MI is easily identifiable in leads V7-9. Since 

standard 12 lead ECG is not accompanied by leads V7 V8 V9, it is 

imperative to find and suspect PWMI in standard leads. The st depression 

in leads V2 V3 V4, must raise the suspicion of post wall involvement. It 

appears as if it is mirror image of V7-9 ST elevation. 
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SIGNIFICANCE OF Tpeak-end/QT RATIO 

As already known the QT interval is when ventricular 

depolarization and repolarization occurs, the ventricular musculature 

remains in a state of refractory period in cardiac cycle, where no impulse 

could generate a contraction.                                

 

       This refractory period prevents the ventricular arrthymias keeping the 

ventricular musculature in check when there is atrial, sa node 

dysfunction.(atrial fibrillation)    .                      
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The refactory period is separated into absolute refractrory period 

(ARP) and relative refractory period (RRP).In ARP phase, myocardium is 

not susceptible to any arrthymogenic stimulus. Whereas in RRP phase a 

stong stimulus could intiate a arrthymias leading to complication.  

 

 

 

This RRP corresponds to the t wave descending limb in ECG. Thus 

the prolonged RRP is indirectly assessed by t wave peak-end interval. If 

the interval is more, indicating high susceptible period of myocardium.  
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In MI patients, due to infracted area in myocardium the 

depolarization and repolarization is impaired. This makes the 

myocardium vulnareble to VT/VF. So identifying the tp-e interval is 

indirect assessment of myocardial arrthymic predisposition. The tp-e 

interval could vary according to heart rate. Thus standardizing with the 

corresponding QT interval will be able to provide the accurate ratio. 
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Tp-e interval may serve as an index of total dispersion of 

repolarization (transmural, apico-basal, and global). Hence the Tp-e/QT 

ratio remains shows consistency within the narrow range of 0.15 to 0.25. 

A higher Tp-e/QT ratio has been associated with arrhythmic events 

associated with many clinical conditions. 
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MATERIALS AND METHODS 

 
STUDY POPULATION 

The study will be conducted on 100 patients admitted in ICCU of 

Government Rajaji Hospital & Madurai Medical College with STEMI for 

thrombolysis during the study period from March 2018 to August 2018. 

INCLUSION CRITERIA 

• Age > 18 years, both sex 

• Patients with ECG changes fulfilling criteria in the diagnosis of 

acute STEMI. 

EXCLUSION CRITERIA 

ECG was unsuitable for analysis i.e. if at admission ECG Shows 

atrial fibrillation or flutter or had left or right bundle branch block and 

admission ECG exhibited technical limitations for analysis of QT or Tp-e 

interval. 

• Active renal or hepatic diseases. 

•  On anti-arrhythmic drugs.  

• Known case of valvular heart disease or heart failure.   

• If patients with electrolyte imbalances (in particular, potassium and 

calcium). 
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ANTICIPATED OUTCOME 

Patients with increased Tp-e/QT ratio are at high risk of suffering 

both in- hospital mortality and Major Adverse Cardiac Events. 

DATA COLLECTION 

• A previously designed proforma will be used to collect the history, 

demographic and clinical details of the patient.  

• ECG standard 12 leads before thrombolysis. 

• The Tp-e was evaluated only in Leads exhibiting ST-segment 

elevation at the J point. The QT interval was measured from the 

onset of the QRS complex to end of T wave (Te) (defined as the 

point at which the tangent of the maximal down-slope of the 

descending limb of the T wave crossed the iso-electric baseline). T 

peak (Tp) is defined as maximal deflection of the T wave. The Tp-

e was calculated from Tpeak to Tend. 
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• All measured intervals are expressed as the average of 

measurements made from 2 or 3 consecutive complexes. 

• Follow up with 2D echocardiography  

• Patients were evaluated serially throughout their hospital course to 

identify complications like need of inotropic support and /or 

ventilator support, death and ventricular arrhythmias. 
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DESIGN OF STUDY: Prospective analytical study. 

PERIOD OF STUDY: March 2018 to August 2018 

COLLABORATING DEPARTMENTS 

Department of Biochemistry 

Department of Cardiology 

ETHICAL CLEARANCE: Approved 

CONSENT: Individual written and informed 

ANALYSIS:  STATISTICAL METHODS: 

The data collected during the study was formulated into a master 

chart in Microsoft office excel and statistical analysis was done with help 

of computer using statistical software package SPSS V.17 for 

windows.Using this software, frequencies, range, mean, standard 

deviation and ‘p‘were calculated through student ‘t’ test, one way 

ANOVA, pearson correlation and chi square test. P value of < 0.05 was 

taken as significant. 

CONFLICT OF INTEREST: NIL 

FINANCIAL SUPPORT: NIL 

PARTICIPANTS: Patients of age>18yrs, admitted as in-patients at 

Govt.Rajaji hospital, Madurai with features of MI 
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PROFORMA 

A STUDY ON ASSOCIATION BETWEEN Tp-e/QT RATIO                     

(T peak-end/QT) AND   IN–HOSPITAL PROGNOSIS IN ACUTE            

ST-ELEVATION MYOCARDIAL INFRACTION (STEMI) 

PATIENTS 

PARTICULARS OF THE PATIENT: 

Name: 

Case no: 

Age/ Sex: 

I.P. no: 

Address: 

Date of admission: 

Date of discharge: 

Final diagnosis: 

COMPLAINTS WITH DURATION: 

Past history: DM Y/N   HTN Y/N  CAD Y/N 

CKD Y/N          CLD Y/N 

Personal history: SMOKING Y/N ALCOHOL Y/N 
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Family history: 

On Examination, 

Vital signs Pulse: B.P.: R.R.: 

SpO2: Temperature: 

CVS: 

RS: 

ABDOMEN: 

CNS: 

INVESTIGATION 

a) Complete blood count 

b) Renal function test 

c) Liver function test 

d) Serum electrolyte 

e) Serum calcium 

f) Electrocardiogram 

g) Echocardiography 
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PATIENT OUTCOME 

 

NAME /AGE/SEX 
 

T p-e/QT ratio 
 

No.of days of hospital stay 
 

EF% 
 

Shock 
 

Ventilatory support 
 

VT/VF 
 

Death 
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STATISTICAL ANALYSIS 

A total of 100 patients who were admitted in ICCU with ST-

elevation MI for further Management. 

AGE DISTRIBUTION 

Most of the people in the study were in the age group 40-

70.Maximum number of patients were in the 51-60 group. Significant 

number of patients were also found in 41-50 age group. 

AGE DISTRIBUTION 

Age in years No.of cases 

< 40 9 

41 - 50 28 

51 - 60 46 

> 60 17 

Total 100 
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SEX DISTRIBUTION 

In our study there were 79% male and 21% female patients. There 

were significant no.of males patients affected by coronary artery diseases.  

 

Sex No.of cases 

Male 79 

Female 21 

Total 100 
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DIABETES AND MI 

Among study population almost 50% were diabetic and 50% were 

non diabetic. 

 

 

 

 

 

 

Diabetes No.of cases 

Yes 49 

No 51 

Total 100 
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HYPERTENSION AND MI 

 Among study population hypertensive and non hypertensive 

patients were also close to 50% each. 

 

 

 

 

 

 

 

  

Hypertension No.of cases 

Yes 51 

No 49 

Total 100 



60 
 

WALL DISTRIBUTION 

 Most number of pateints (40%) were presented with anterior wall 

MI. Significant number of patients (26%) were diagnosed to have inferior 

wall MI. Anterolateral and anteroseptal MI patients were equal in 

number(13%). 

Wall No.of cases 

ALMI 13 

ASMI 13 

AWMI 40 

IPWMI 3 

IWMI 26 

LWMI 1 

PWMI 4 

TOTAL 100 
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Tp-e/QT RATIO DISTRIBUTION 

 

 54% were present within the normal ratio of <0.25. 35% were 

present in ratio between .25-.35.  There were 11% patients in very high 

ratio of more than .35. 

 

Tp-e/QT ratio No.of cases 

< 0.25 54 

0.25 - 0.35 35 

> 0.35 11 

Total 100 

 

 

 

 

  



63 
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EJECTION FRACTION 

EF % No.of cases 

< 40 15 

41 - 50 21 

> 50 64 

Total 100 
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MAJOR ADVERSE CARDIAC EVENTS 

Among the patients admitted, 39 patients developed mace’s. 

maximum no.of patients had cardiogenic shock(19) during hospital stay. 

13 patients had arrthymias in form of VT/VF. 7 patients needed 

ventilatory support. 

MACE No.of cases 

Shock 19 

Ventilator support 7 

VT / VF 13 
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Tp-e/QT RATIO VS WALL 

Increased ratio is seen in maximum of IPWMI,ALMI(>0.3).Ratio 

was within normal limits when presented with anterior wall,posterior 

wall, anteroseptal and lateral wall(<0.25).              

Wall Tp-e/QT ratio 

ALMI  (13) 0.318 

ASMI (13) 0.222 

AWMI (40) 0.235 

IPWMI (3) 0.343 

IWMI (26) 0.263 

LWMI (1) 0.2 

PWMI (4) 0.222 
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WALL VS MAJOR ADVERSE CARDIAC EVENTS (MACE) 

MACE occurs highly significant in patients with ALMI and 

significant in IPWMI and IWMI. Number of days of hospital stay were 

significantly reduced in ALMI with death occurring in 3 patients and also 

in patients with IPWMI. 

 

Wall Shock VS VT/VF Death Hosp. stay
  

ALMI  (13) 7 4 6 3 10.1 <0.001 Significant

ASMI (13) 0 0 0 0 11 
  

AWMI (40) 3 1 2 1 11.86 
  

IPWMI (3) 2 1 0 2 2.5 0.008 Significant

IWMI (26) 6 1 4 0 12.4 0.042 Significant

LWMI (1) 0 0 0 0 10 
  

PWMI (4) 0 0 1 0 13 
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Tp-e/QT RATIO VS COMPLICATIONS 

The ratio is highly significant in patients having between 0.25-0.35 

and significant >0.35 in developing complications. Among patients 

within normal ratio of <0.25 only one patient developed complication.   

   

Tp-e/QT ratio Shock VS VT/VF Death Hosp. stay
  

< 0.25   (54) 1 0 0 0 13 
  

0.25 - 0.35  (35) 10 4 7 2 11.5 < 0.001 
Highly 

Significant

> 0.35  (11) 8 3 6 4 9.5 0.032 Significant
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DISCUSSION 

Acute myocardial infarction is still a leading cause of cardio 

vascular death in India. Even though there is remarkable advance towards 

its treatment approach mortality is significantly high. 

ECG still holds primary diagnostic tool for myocardial infraction. 

Increasing Tp-e/QT ratio is associated with death and MACE during 

hospital stay, using this Tp-e/QT ratio as a index for assessing the risk 

and clinical examination of patient may lead to decrease risk of deaths 

during and after hospital stay. 

Tp-e/QT ratio is a novel index to predict cardiac arrhythmias. It 

includes the value of trans mural dispersion (Tp-e) and spatial dispersion 

(QT) of ventricular repolarization. It provides an estimate of dispersion of 

repolarization relative to total duration of repolarization. 

Our study was conducted with 100 patients admitted with acute 

STEMI in government rajaji hospital Madurai. According to this study 

age group of patients ranges between 30-70years with maximum number 

of patients between 50-60 year(46%) .This is consistent with age group 

distribution of occurrence of acute coronary syndrome in Indian 

population. Out of 100 patients 79(79%) were male and 21(21%) were 

female but this is not statistically significant with our study. 
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In this study about 51 patients were hypertensive and 49 patient 

were diabetic, about 50% of our patients were either diabetic or 

hypertensive which is similar to the proportion of prevalence of 

hypertension and diabetis in STEMI reported in other Indian studies. 

In our study majority of them presented with anterior wall 

MI(40%) which is similar to ravi kiran et al conducted among 321 indian 

population at MGM hospital ,warangal,telungana. 

Shu.et.al evaluated 120 patients with STEMI and reported Tp-e/QT ratio 

significantly elevated in those who suffered with malignant ventricular 

arrythmias as compared with those who did not experience these 

events(0.32 ±0.07 vs 0.26±0.05,p<0.001),but this study had no 

information about number of patients who underwent thrombolytic 

therapy or cardiac revascularization with PCI and no report on onset of 

malignant ventricular arrhythmias. In our study majority of patient were 

within normal Tp-e/QT ratio <0.25(54%),whereas only 11% of patients 

high Tp-e/QT ratio >0.35. 

Unlike ravikiran.et.al which showed significantly higher ratio of 

Tp-e/QT is seen in AWMI patients. But in our study increased ratio of 

Tp-e/QT ratio(>0.3) is seen in Inferoposterior wall MI and anterolateral 

MI and ratio was within normal limits in patients presented with anterior 

wall,posterior wall,anteroseptal and lateral wall MI. 
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In this study majority of study population had ejection fraction 

>50% that is about 64 patients and only 15 patients had ejection fraction  

below 40%. 

In our study out of 100 STEMI patients only 39%(39) met with 

major adverse cardiac events,out of which maximum number of study 

population had cardiogenic shock(19%) during hospital stay.13 patients 

met with malignant arrhythmic events (ventricular tachycardia and 

ventricular fibrillation. 7 patients were under ventilatory support. 

MACE was highly significant (p<0.001) with anterolateral wall MI 

patients. Significant in Inferoposterior wall MI(p<0.008) and Inferiorwall 

MI(p<0.042). 

In our study number of days of hospital stay found to be increased 

in posterior wall MI patients (13 days) rather in inferior wall 

MI(12.4days),anterior wall MI(11.86) and in anterolateral wall MI(10.6 

days).depending on Tp-e/QT ratio hospital stay found to be more in 

patients whose ratio <0.25 (13 days). 

But Tp-e/QT ratio versus complication found to be highly 

significant in patients between 0.25-0.35(p value < 0.001)and significant 

>0.35(p value <0.032).  
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Shimizu et al demonstrated that the Tp-e/QT ratio was significantly 

high in patients who had an episode of sudden cardiac death than in those 

without symptoms.In this study,3 death of patients having anterolateral 

wall MI, 2 death due to inferioposterior wall MI and 1 death due to 

anterior wall MI. 

In recently conducted study by Mugnai et.al the Tp-e/QT ratio of 

>0.31 was found to be an independent predictor of both in-hospital 

malignant ventricular arrhythmias and mortality,but this study only 

involves anterior wall STEMI patients.In current study includes patient of 

all  types of STEMI,which shows malignant arrhythmias(ventricular 

tachycardia and ventricular fibrillation) maximally in anterolateral wall 

MI(6 cases)and inferior wall MI (4cases).based on Tp-e/QT 

ratio,malignant arrhythmias is more between ratio of 0.25-0.35,here 35 

cases had complications between this ratio out of which 7 cases were 

VT/VF. 
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SUMMARY 

 
This study was done to assess the ECG substrate Tp-e/QT ratio in 

patients presenting with ST elevation myocardial infarction and to 

evaluate its  relationship with short term outcome and other selected risk 

factors like age, sex, systemic hypertension and diabetes mellitus. 

 

1. Out of 100 patients 79(79%) were male and 21(21%) were 

female which correlates with indian data of CAD population. 

2. Maximum no. of study patients were between 50-60 years of 

age consistent with age group distribution of occurrence of  

acute coronary syndrome in Indian population. 

3. There were equal distribution of diabetics and hypertensives 

among the study population, implying its non significance in 

role of ECG ratio interpretation. 

4. MI involving AWMI were (40%). Significant number of 

patients (26%) were diagnosed to have inferior wall MI. 

Anterolateral and anteroseptal MI patients were equal 

number(13%).  
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5. 54% were present within the normal ratio of <0.25. 35% were 

present in ratio between0 .25-0.35.  There were 11% patients in 

very high ratio of more than 0.35. 

6. Significantly higher ratio of Tp-e/QT is seen in AWMI patients. 

But study showed increased ratio of Tp-e/QT ratio(>0.3) is seen 

in Inferoposterior wall MI and anterolateral MI . 

7. Ratio was within normal limits in patients presented with 

anterior wall, posterior wall, anteroseptal  and lateral wall MI. 

39%(39) met with major adverse  cardiac events,out of which 

maximum number of study population had cardiogenic 

shock(19%) during hospital stay.13 patients met with malignant  

arrhythmic events (ventricular tachycardia and ventricular 

fibrillation). 7 patients were under ventilatory support. 

8. MACE was highly significant (p<0.001) with anterolateral wall 

MI patients.  Significant in Inferoposterior wall MI(p<0.008)  

and Inferiorwall MI(p<0.042). 
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LIMITATION 

The current study was a single centre study. Furthermore, the 

indexes in patients with STEMI were only calculated and no 

measurement in healthy subjects was made. Thus, no information for 

comparison between these groups exists, which may be useful in future 

studies. 
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CONCLUSION 

 

In the STEMI, Tp-e/QT ratio is a simple and useful tool in 

predicting the patients at high risk of suffering adverse events in 

hospital.ECG being primary modality in diagnosing MI, it serves as easy, 

affordable tool. Since the ratio is calculated with the first taken ECG 

itself, expecting poor outcome, further care and monitoring can be 

provided. Tp-e/QT ratio may serve as a prognostic predictor of adverse 

outcomes after successful thrombolysis in STEMI patients, and more 

studies should be carried to further evaluate its clinical value. 
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MASTER CHART 
  



 

 

SL.N
O 

AGE SEX DM HT WALL 
Tp-e/QT 

ratio 
E 

F(%) 
SHO
CK 

VENTIL
ATORY 
SUPPO

RT 

VT/
VF 

DEA
TH 

HOSPIT
AL 

STAY 
(DAYS) 

1 55 F N Y AWMI 0.16 60% N N N N 10 

2 48 M Y N AWMI 0.15 58% N N N N 11 

3 28 M N N AWMI 0.18 55% N N N N 10 

4 77 M Y Y ALMI 0.17 60% N N N N 9 

5 47 M N N LWMI 0.2 62% N N N N 11 

6 55 M Y N AWMI 0.18 55% N N N N 12 

7 55 M Y Y IWMI 0.22 59% N N N N 11 

8 58 M N N ASMI 0.24 50% N N N N 14 

9 50 M N N AWMI 0.23 52% N N N N 12 

10 64 M Y Y IWMI 0.17 60% N N N N 12 

11 35 M N Y ALMI 0.23 60% N N N N 13 

12 41 M Y N PWMI 0.22 65% N N N N 10 

13 64 M Y Y IWMI 0.35 52% Y N N N 12 

14 43 M N Y AWMI 0.31 48% N N N N 11 

15 40 M N N AWMI 0.28 48% N N N N 10 

16 45 M Y N IWMI 0.29 50% N N N N 10 

17 52 M Y Y ALMI 0.36 38% Y Y Y Y 2 

18 60 M Y Y IWMI 0.34 54% N N Y N 11 

19 70 M Y Y AWMI 0.33 40% N N N N 11 

20 56 M N Y AWMI 0.26 45% N N N N 12 

21 60 M Y Y ALMI 0.33 35% Y Y N N 14 

22 62 M Y Y ASMI 0.26 58% N N N N 13 

23 41 M N N AWMI 0.23 56% N N N N 14 

24 43 M N Y AWMI 0.18 50% N N N N 15 

25 47 M N N IWMI 0.19 62% N N N N 11 

26 74 M N Y IPWMI 0.38 55% Y N N Y 3 

27 53 F N Y IWMI 0.22 57% N N N N 9 

28 60 F Y Y IWMI 0.33 57% Y N Y N 14 

29 58 M Y N AWMI 0.25 55% N N N N 10 

30 33 M N N AWMI 0.17 60% N N N N 10 

31 53 M N Y ASMI 0.21 64% N N N N 9 

32 44 M N N AWMI 0.24 59% N N N N 12 

33 60 F Y N ALMI 0.3 45% N N N N 13 

34 70 M Y Y IPWMI 0.39 40% Y Y N Y 2 

35 45 F Y N AWMI 0.25 56% N N N N 8 

36 55 M N Y ASMI 0.29 61% N N N N 10 

37 46 M Y N ALMI 0.37 55% N N Y N 12 

38 66 M N Y AWMI 0.33 45% N N Y N 14 

39 55 M Y N AWMI 0.21 64% N N N N 15 

40 42 M N N AWMI 0.18 60% N N N N 11 

41 50 M Y N ASMI 0.19 59% N N N N 12 

42 59 M Y Y ASMI 0.27 57% N N N N 13 

43 50 M Y Y IWMI 0.24 53% N N N N 10 



 

 

44 50 M Y Y IWMI 0.31 48% Y N N N 12 

45 39 M Y N AWMI 0.16 62% N N N N 10 

46 53 M N Y ASMI 0.19 56% N N N N 11 

47 59 M Y Y ASMI 0.16 55% N N N N 12 

48 42 M N Y IWMI 0.16 52% N N N N 12 

49 59 M Y Y ALMI 0.33 38% N N N N 15 

50 57 M Y Y AWMI 0.27 55% N N N N 11 

51 55 F N N AWMI 0.2 54% N N N N 10 

52 58 F N Y IWMI 0.33 46% N Y N N 15 

53 60 F Y N AWMI 0.36 30% N N N N 16 

54 58 F Y Y AWMI 0.41 28% Y Y Y Y 2 

55 50 M Y N IWMI 0.23 55% N N N N 11 

56 56 M N N PWMI 0.17 58% N N N N 12 

57 62 M Y N IWMI 0.35 46% Y N N N 10 

58 60 M Y Y ALMI 0.36 35% Y N N N 12 

59 60 F N N AWMI 0.24 58% Y N N N 13 

60 60 F N Y IWMI 0.2 60% N N N N 10 

61 50 M N N ASMI 0.25 58% N N N N 9 

62 67 F Y N ALMI 0.33 36% Y N N N 13 

63 49 M Y N IWMI 0.21 55% N N N N 12 

64 60 F Y Y AWMI 0.19 54% N N N N 11 

65 40 M N N PWMI 0.17 53% N N N N 13 

66 55 F N N ASMI 0.28 49% N N N N 14 

67 47 F N N AWMI 0.22 50% N N N N 10 

68 47 M N Y AWMI 0.21 52% N N N N 11 

69 68 F N Y IWMI 0.26 53% N N N N 9 

70 49 M Y N IWMI 0.38 45% N N Y N 11 

71 58 M Y Y AWMI 0.27 47% N N N N 9 

72 70 M Y Y ALMI 0.36 33% Y N Y N 16 

73 52 M N Y IWMI 0.18 55% N N N N 10 

74 60 M Y N AWMI 0.19 56% N N N N 11 

75 63 F N N AWMI 0.28 48% N N N N 11 

76 57 M N Y IWMI 0.23 50% N N N N 12 

77 29 M N N ASMI 0.16 52% N N N N 10 

78 55 M Y N IWMI 0.24 50% N N N N 9 

79 52 M Y N ASMI 0.19 54% N N N N 10 

80 44 F N N AWMI 0.16 60% N N N N 11 

81 72 M N Y ALMI 0.3 40% Y Y Y Y 4 

82 31 M N Y ASMI 0.19 60% N N N N 8 

83 42 M N Y IWMI 0.24 58% N N N N 9 

84 52 M N N IPWMI 0.26 55% N N N N 11 

85 40 M N N AWMI 0.19 54% N N N N 12 

86 60 M Y N PWMI 0.32 55% N N Y N 13 

87 58 M N N IWMI 0.35 47% Y N N N 12 

88 57 M Y N AWMI 0.36 33% Y N N N 14 

89 58 M N Y AWMI 0.29 38% N N N N 13 



 

 

90 70 M Y Y IWMI 0.37 44% Y N Y N 15 

91 55 M N Y AWMI 0.2 56% N N N N 10 

92 68 M Y Y ALMI 0.34 43% N N Y N 11 

93 52 M N Y AWMI 0.23 56% N N N N 12 

94 54 M N Y AWMI 0.19 55% N N N N 14 

95 42 F N N AWMI 0.17 60% N N N N 13 

96 52 F N N IWMI 0.22 56% N N N N 9 

97 60 M Y N AWMI 0.32 34% N N N N 10 

98 65 F Y N ALMI 0.35 30% Y Y Y Y 2 

99 42 M N Y IWMI 0.22 57% N N N N 14 

100 42 M Y Y AWMI 0.19 59% N N N N 10 
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