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ABSTRACT 

 

 

BACKGROUND AND OBJECTIVES: 

STEMI is one of leading causes of mortality across the world. Hyponatremia has been 

identified as an independent predictor of short- term/long- term mortality, and re-

hospitalization because of heart failure. While the prognostic value of hyponatremia in chronic 

heart failure is established, data in case of STEMI are lacking. Hence the need for our study. 

METHODOLOGY: 

Study subjects: 100 consecutive patients with STEMI presenting to SDM hospital [SDM 

emergency and CCU –NH hospital SDM, Dharwad.] 

Study period: 1 -11- 2019 to 30-10-2020. 

Study design:  Prospective and observational study. 

RESULTS: 

In our study 76 patients who had mild hyponatremia two deaths was seen having a percentage 

of 1.4%  whereas out of the 24 moderate hyponatremia patients, three deaths (5.6%) was seen 

– which is not statistically significant. 
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And patients who underwent revascularization procedures i.e out of 78 patients, 1 patient died 

but out of 22 pts who did not undergo any cardiac revascularization procedure, 4 died – it is 

statistically significant with p value <0.05. 

 

CONCLUSION: 

There is no significant association between the severity of hyponatremia and short term 

mortality in our study. Also the same applied to patients undergoing revascularization 

procedures. 

Revascularisation procedures are not associated with improving sodium levels but is 

associated with reduced mortality risk 

KEYWORDS: STEMI; Hyponatremia; Short term mortality; Revascularisation; 
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INTRODUCTION 

Acute coronary syndrome is a fatal clinical entity with a worldwide distribution irrespective 

of race or sex, which may affect individuals during their productive years. 

Despite research about early identification of high risk individuals for MI and 

management regarding primary prevention [intensive medical therapy] and treatment of acute 

MI [revascularization procedures and thrombolysis] over the last 4 decades, it still continues to 

be a significant health problem in the developed countries and so in developing nations too. 

Thus effective measures need to be taken in order to consolidate primary preventive programs 

at community level1. 

India bares the highest burden of Acute Coronary Syndrome (ACS) patients in the 

world. Indian patients happen to be younger (56.3 years) and have a higher proportion (>60.6%) 

of ST-elevation myocardial infarction (STEMI) than patients in developed countries2. 

More than 3 million/annually STEMI cases occur in India2. 

The most complete data about trends[ with respect to age/sex/geographical details – 

urban or rural etc..] in STEMI patients can be obtained from CREATE - 2008, a large clinical 

registry of acute coronary syndrome patients from 89 hospitals in 10 regions and cities across 

India.3 

Amongst >20 000 patients enrolled in CREATE, over 60% had STEMI, higher than in 

North American and European registries. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/acute-coronary-syndrome
https://www.sciencedirect.com/topics/medicine-and-dentistry/st-segment-elevation-myocardial-infarction
https://www.sciencedirect.com/topics/medicine-and-dentistry/acute-coronary-syndrome
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Hyponatremia is commonly seen in hospitalized patients4, in cases like postoperative period5, 

cardiac failure and cirrhosis6,7 . Therefore, low sodium levels can be used independently to 

predict morbidity and mortality in patients with cardiac failure,9. Acute MI and heart failure 

show similar neurohormonal activation systems. 

Low sodium levels are common post MI and increase in sodium levels is accompanied 

with clinical improvement. 

However, the prognostic value is established in hyponatremia in cases of  chronic heart 

failure12,13, there is not enough data on the prognostic importance of hyponatremia in the setting 

of acute coronary syndrome. 

This study was done to determine the short term mortality in presence of hyponatremia 

in cases of acute ST elevation MI and to correlate the severity of hyponatremia with the 

mortality percentage and to determine the effects of PCI or thrombolysis on the mortality rate 

and sodium values. 
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AIMS AND OBJECTIVES 

 

 

1. To find out the short term mortality rates in cases of acute STEMI in adults 

>18years  by associating it with hyponatremia.  

 

2. To find the correlate between severity of hyponatremia vs mortality in AMI. 
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REVIEW OF LITERATURE: 

 

 

                          ACUTE MYOCARDIAL INFARCTION 

 

Cardiovascular Diseases (CVD) are the cause for around 12 million deaths globally/ 

year. Over past few decades there’s observed a shift in prevalence and incidence of MI and its 

complications, i.e a reducing trend in industrialized/ developed countries while an increasing 

trend is noted in developing nations. 

The highest incidence of CAD is seen among Asian Indians irrespective of their location 

of residence. Asian Indians also suffer from much more severe disease and complications, 

including death in young age groups compared to other ethnic groups. In this ethnic group, 

insulin resistance syndrome, metabolic syndrome X, atherogenic dyslipidemic phenotypes, 

lipoprotein (a) and other risk factors are homocysteine, tissue plasminogen activator(tPA), 

plasminogen activator inhibitor -1(PAI-1), fibrinogen, factor VII, infections and inflammations 

may be more relevant. Derangement in lipids, sedentary lifestyle and dietary habits along with 

the genetic susceptibility of the population are the reason for CAD being a major problem.   
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1/6th of the world's population lives in India. Approximately 3/4th of the more than 1 

billion people reside in rural setting. CVD accounts for 24% of total deaths14. As expected, CVD 

mortality rates are higher in urban than in rural areas, and more prevalent among the upper and 

middle classes. CAD[ coronary artery disease] appears to be dominant form of CVD in India. 

In the year 1960 CAD represented 4% deaths, by 1990 contributed to more than 50% CVD 

deaths. Currently CAD contributes thrice as much compared to stroke deaths [ as of 2016 CAD 

accounts for 18% of all deaths, while stroke accounts for 7% in India ]. In India, the population 

consumes a diet predominantly rich in fats, calories most of which is derived from dairy 

products.  It is also associated with a predominat sedentary lifestyle compared to other 

developing nations.14 

 

Revised Definition of Myocardial Infarction (MI)15 Criteria 

for acute, evolving or recent MI 

Either one of the following criteria should satisfy 

1. Typical rise and/or fall of biochemical markers of myocardial necrosis with at least one of the 

following: 

a) Ischemic symptoms 
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b)   Development of pathologic Q waves in the ECG. 

c) ECG changes indicative of ischemia (ST-segment elevation or depression) 

d) Imaging evidence new RWMA or new loss of myocardium viability 

2.   Pathological findings of an acute MI 

Criteria for healing or healed MI 

Either one of the following criteria should satisfy 

1. Development of new pathological Q waves on serial ECG readings. The 

patients may or may not remember previous symptoms. Biochemical markers 

of myocardial necrosis may have normalized, depending on the length of time 

that has passed since the infarct developed. 

2. Pathological findings of a healed or healing MI 

ECG CRITERIA FOR STEMI: 

 

● The joint European Society of Cardiology, American College of Cardiology 

Foundation, the American Heart Association, and the World Heart Federation 

(ESC/ACCF/AHA/WHF) committee for the definition of MI established specific ECG criteria 

for the diagnosis of ST-elevation MI: 

● New ST-segment elevation at the J-point in 2 consecutive leads with the cut-points: ≥1mm in 

all leads except leads V2-V3; 
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● For leads V2-V3: ≥2 mm in male ≥40 years of age; ≥2.5 mm in male <40 years of age, or 

≥1.5 mm in female population regardless of age. 

 

Causes of AMI16 

Most MI's results from coronary atherosclerosis, generally with super imposed coronary 

thrombosis. However during the natural evolution of atherosclerotic plaque, those that are lipid 

laden, may have an abrupt and catastrophic transition, characterized by plaque disruption. 

 Some patients have systemic predisposition to plaque rupture which is independent of 

traditional risk factors. Once plaque disruption occurs, exposure of substances that promote 

platelet activation and aggregation sets in, and ultimately results in thrombus formation. The 

thrombus so formed interrupts blood flow and leads to an imbalance between oxygen supply 

and demand, and if this imbalance is severe and persistent leads to myocardial necrosis. 

Coronary risk factors for Asian Indians17 Fixed 

factors: 

            Male age > 35 years 

 Female age > 45 years 

 Family history of premature CAD (at age < 55)  

Modifiable factors(nonlipid) 
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Hypertension 

Cigarette smoking / tobacco abuse 

Diabetes mellitus / insulin resistance syndromes  

Apple obesity or body mass index > 22 

 Homocysteine > 10 mmol/lit 

Modifiable factors (lipid) 

Total cholesterol > 150mg%  

Triglycerides > 150 mgs% 

LDL cholesterol > 100 mg% 

APO - b lipoproteins >100 mg % 

HDL < 40 mg/dl males, < 50 mg/dl females 

 

 

 

Alternative lipid and lipoprotein measures18: 

In clinical practice apoB(the major apolipoprotein of LDL) is a better indicator than LDL 

cholesterol. Non HDL cholesterol defined as T. cholesterol - HDL cholesterol correlates with 
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ApoB levels. TCL/HDL ratio is strong risk predictor even superior to apoB/ApoA-I ratio 

[optimal ratio being between 1 and 3.5]. Contrary to the significance of serum lipids levels 50% 

of ACS is seen in patients without lipid derangement. 

Pathophysiology: 19 

Acute infarcts occur due to thrombosis developing in a culprit vessel due to rupture of 

atherosclerotic plaque.  

           A plaque having rich lipid core and thin fibrous cap have been found to have 

inflammatory reaction. A plaque is considered vulnerable when it has large lipid core [more 

than 50% of plaque volume], high macrophage and low smooth muscle density, high tissue 

factor content and thin plaque cap. Enzymes like metalloproteinase's have proteolytic effect on 

the thin fibrous cap and leads to plaque rupture, which leads to sudden occlusion of the vessel 

producing ischemia – if prolonged – infarction results. 

 

Clinical Presentation: 

Angina is the most common presenting complaint, it is a deep visceral pain, described as 

heavy, squeezing, and crushing, stabbing or burning, it is similar to that of angina pectoris, but 

usually severe and long lasting more than 30 minutes. Typically pain involves central portion 

of the chest and or the epigastrium and on occasion radiates to the arms.  
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Angina equivalents may be seen in elderly and those with autonomic dysfunction [ eg - 

long standing DM, alcoholics, autonomic neuropathy due to other systemic illnesses ] like 

diaphoresis, syncope and dyspnea. 

 

Physical Findings: 20 

Most patients are anxious, restless due to angina pain. Pallor, perspiration and coldness 

of the extremities occurs commonly.  

Precordium is usually quite and apical impulse may be difficult to palpate. Other physical 

signs are decreased intensity of S1, paradoxical splitting of S2, S3 or S4 may be heard. A transient 

midsystolic, late systolic apical murmur due to dysfunction of the mitral valve apparatus may 

be present [due to chordae tendineae rupture]. 

 

Investigations: 

      1) Electrocardiogram: 21      

          ECG remains the key test in the diagnosis of acute and chronic coronary syndromes. The 

findings vary, considerable depends on factors. 

           i) Duration of ischemic process. (Acute / evolving / chronic) 

ii) Its extent (transmural / non-transmural) 

iii) Its topography, anterior / inferior / posterior / Right Ventricular 
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IV) The presence of underlying abnormalities (Ex. LBBB) that can mask or alter the   

classic pattern. 

 

 

                                        

 

 

Above figures Shows: Patho- physiology of ischemic ST elevation: 
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ST elevation mechanisms: [see explanation of current of injury beneath ] 

A. Diastolic current of injury in this case (first QRS-T complex), the ST vector is 

directed away from the relatively negative, partly depolarized, ischemic region [ i.e  resultant 

vector will be directed away from ischemic site during diastole ] during electrical diastole (TQ 

interval) and the result will be primary TQ depression. Conventional alternating-current ECG’s 

compensate for this baseline shift, and an apparent ST elevation (second QRS-T complex) 

results.  

B. Systolic current of injury  In this case, the ischemic zone will be relatively positive 

during electrical systole because the cells are repolarized early and the amplitude of their action 

potentials are decreased. This injury current vector will be oriented toward the ischemic zone, 

and the result will be primary ST elevation. 

What is current of injury? 

Myocardial ischemia/ infarction often cause that part of the heart to remain partially or totally 

depolarized all the time. Thus current flows between the pathologically depolarized and the 

normally polarized areas even between heartbeats. This is called a CURRENT OF INJURY22. 

Coronary Ischemia as a Cause of Injury Potential – eg anterior wall 

infarction22. 
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There is an intense injury potential in chest lead V2, which means that the chest electrode over 

the front of the heart is in an area of strongly negative potential. In other words, the injury 

potential vector in this heart is pointing towards the lead overlying anterior  wall22.  

This means that the current of injury [I] is originating from the anterior wall of the ventricles, 

hence anterior wall infarction is diagnosed. 

Lead I shows a negative potential while lead III shows positive as we see in the above pic. This 

means that the resultant vector of the injury potential in the heart is about +150 degrees, with 

the negative end pointing toward the left ventricle and the positive end pointing toward the right 

Current of injury in acute anterior 

wall infarction. Note the intense 

injury potential in lead V2. 
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ventricle. Thus, the current of injury is coming mainly from the left ventricle and from the 

anterior wall of the heart. 

Therefore, one would conclude that this anterior wall infarction almost certainly is caused by 

thrombosis of the anterior descending branch of the left coronary artery22. 

              

         

                                                                                                                                                           

 

 

                                                                  Fig - 1 

 

 

Fig - 1 Shows: Current of injury patterns with acute ischemia: With predominant 

subendocardial ischemia (A) the resultant ST vector is directed toward the inner layer of the 

affected ventricle and the ventricular cavity. Overlying leads therefore records ST depression. 
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With ischemia involving the outer ventricular layer (B) (transmural or epicardial injury), the ST 

vector is directed outward Overlying leads record ST elevation. Reciprocal ST Depression can 

appear in contralateral leads. 

 

2) Laboratory Findings 

         Serum creatinine kinase – MB (CK-MB) rises immediately and reaches it peaks 

within 18 – 24 hours, falls to normal values within 48 hours. Troponin T and I levels are 

increased in AMI and are more sensitive indicator of myocardial necrosis. They tend to 

rise early and indicate bad prognosis in patients with non-Q wave MI. Serum myoglobin 

is another enzyme that rises early after AMI. 

                  Leukocytosis develops within 2 hours after MI and reaches peak by 2 -days returns to 

normal by one week. ESR is usually normal 1 or 2 days after MI, rises to peak by 4 - 5 days and 

remains elevated for several weeks. Hematocrit often rises following MI due to 

hemoconcentration. 

3) Imaging 

           2D Echocardiography helps in assessment of areas of abnormal regional wall motion are 

observed almost universally in all MI patients. Post MI, prognosis can be predicted by 

estimation LV function. It helps in early detection of potentially viable but stunned myocardium 

[ eg – post PTCA, SAH, acute MI followed by early revascularization, unstable angina ], those 
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who are prone to develop congestive cardiac failure and other complications post MI like 

ventricular aneurysm, Dresslers syndrome etc.. 

 

Complications of MI16 

● Left ventricular failure  

● Cardiogenic Shock 

● Hypotension 

● Ventricular aneurym, Free wall rupture, Rupture of interventricular septum, Rupture of 

papillary muscles, 

● Mitral regurgitation(MR) – due to chordae tendinieae rupture 

● Arrhythmias 

 

Management20, 23 

         The patient is given 02 by nasal prongs- if patient is hypoxic, defined as < 94% by 

AHA/ACC guidelines 2014 to maintain o2 at 94% [ avoid hyperoxia as it is detrimental and can 

increase infarct size]. Anxiety and pain are relieved by reassurance, nitrates or morphine. 

Aspirin when administered along with a fibrinolytic agent doubles its mortality benefit. 

          The most important goal in AMI is to achieve the patency of the infarct related artery. 

This can be done either by fibrinolytic agents or per-cutaneous transluminal coronary 

angioplasty (PTCA). 
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Loading dose: 

● Aspirin 300 mg (Chewable non–enteric-coated)  

● Clopidogrel 300 mg (if age <75 yrs), 75 mg (if age >75yrs)   

● Atorvastatin 80 mg. 

MODES OF REPERFUSION  

1. Thrombolysis  

2. Primary Per-cutaneous Intervention  

3. Pharmaco-invasive Strategy  

THROMBOLYTIC THERAPY: 

Thrombolytic drugs converts plasminogen to plasmin and thus breaks the coronary thrombus. 

It is most beneficial if given within the first 3 hours of onset of symptoms and has proven to 

be benefit even upto 12 hours later. 

THROMBOLYTIC AGENTS: 

● Streptokinase:  

1.5 MU IV infusion over 60 min. 

Can cause allergic reaction / fall in blood pressure.  

Avoid reuse within 5 days to 6 months [less efficacious/ more allergic reactions]  

● Tenecteplase: [TNK]  
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Single bolus injection adjusted to body weight [eg. 60-69kg = 35mg, 70-79kg = 40mg etc..] 

● Alteplase : 

Weight –based regimen [ as per AHA/ACC 2018 ] 

<67kg Upto 100mg over 1.5hours 15mg bolus; 0.75mg/kg over next 

30min; 0.5mg /kg over 1hour. 

>67kg [ Maximum ]100mg over 1.5hours 15mg bolus; 50mg over next 

30min; 35mg over 1hour. 

 

 

ADJUNCTIVE ANTITHROMBOTIC THERAPY TO SUPPORT REPERFUSION 

WITH THROMBOLYSIS 

● Unfractionated Heparin 

Intravenous bolus of 60 units/kg upto maximum of 4000 units followed by an infusion of 12 

units/kg/ hr to a maximum, 1000 units initially adjusted to maintain the APTT, at 1.5-2.0 

times control for 48 hr or until revascularization 

● Enoxaparin: 

 

- Age < 75 yr: 30-mg IV bolus followed in 15 by 1 mg/kg after 15 mins s for every 12 

hr (maximum, 100 mg for the first 2 doses). 

- Age ≥ 75 yr: no bolus dose to be given, 0.75 mg/kg subcutaneously every 12 

hr(maximum, 75 mg for the first 2 doses) 
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SUCCESSFUL LYSIS: 

ECG criteria:  

1. ST segment resolution of more than 50%in ECG taken 90 minutes of after 

thrombolysis. 

2. Accelerated idioventricular rhythm seen in cardiac monitor 

Clinical criteria: Improvement of chest pain & hemodynamic status. 

FAILED LYSIS: 

ECG criteria: 

-ST segment resolution <50% in the ECG taken 90 mins after fibrinolysis. 

Clinical criteria: 

-No improvement of chest pain or hemodynamic status. 

 

PRIMARY PERCUTANEOUS TRANSLUMINAL CORONARY ANGIOPLASTY: 

PTCA was introduced by Andreas Gruentzig in the year1977 which is an alternative to 

CABG and there are two types of stents. 

- BARE METAL STENT 

- DRUG ELUTING STENTS – sustained release of antiproliferative agents. 

Drugs used are paclitaxel, sirolimus, everolimus and biolimus. 

Reduction of stenosis of vessel to less than 20% of narrowing diameter indicates an successful 

procedure. 
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PHARMACO-INVASIVE STRATEGY 

Beta-blockers like metoprolol can be given as a slow intravenous injection, followed by oral 

therapy, benefits immediately to relieve pain, to reduce infarct size to improve myocardial O2 

supply, to decrease the incidence of serious ventricular arrhythmias. 

            Angiotensin Converting Enzyme(ACE) Inhibitors, benefits to reduce the ventricular 

remodeling after MI, in order to reduce the risk of CCF should be prescribed within 24 hours of 

MI. Angiotension receptor blockers may be useful in patients with depressed LV function or 

with clinical heart failure who are intolerant to Angiotensin Converting Enzyme Inhibitors. 

MRA’s should be initiated unless contraindicated within 24hrs of STEMI to reduce the cardiac 

remodeling associated with neuro-hormonal activation-[aldosterone]. 

          Bed rest for the first 12 hours if no complication, sitting is advised within 24 hours, 

walking within the room by 2-3 days, after 3 day patients can increase walking progressively 

up to 600 ft, at least 3 times a day. 

            For first 4 -12 hours nil orally or clearly liquids by mouth. Afterwards, diet should 

provide < 30 % calories from fat; carbohydrates should make up 50 -55 % of total calories . 

Sedation if required can be given Diazepam 5mg, lorazepam 1mg, alprazolam 0.5 - 1 mg, given 

3 -4 times a day. 
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HYPONATREMIA:  

Definition of Hyponatremia- serum sodium concentration of less than 135mmol/l after the 

exclusion of "pseudo-hyponatremia"24 

              Hyponatremia occurs in up to 22% of hospitalized patients23. This disorder is almost 

always the result of an rise in circulating AVP(Arginine Vasopressin) levels and/or increased 

renal sensitivity to AVP in AMI, combined with any intake of free water; a notable exception 

is hyponatremia due to low solute intake. Hyponatremia is divided into three groups, depending 

on clinical history and volume status: hypovolemic, euvolemic, and hypervolemic. 

A rapid correction of hyponatremia has also been associated with the development of 

central pontine myelinolysis25,26. 

Correction of sodium is not required in conditions like MI as its an epiphenomenon and 

correction becomes necessary only if hyponatremia is a primary insult to the body. 

 

CAUSES OF HYPONATREMIA27 

A.  Hypovolemic Hyponatremia 

1. Integumentary loss of fluid: sweating, burns 

2. GIloss: vomiting, tube drainage, fistula, obstruction, diarrhea 

3. Renal loss: diuretics, osmotic diuresis, hypoaldosteronism, salt-wasting 

nephropathy, postobstructive diuresis, nonoliguric ATN 
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B.  Euvolemic Hyponatremia 

1. Primary polydipsia 

2. Decreased solute intake (e.g., beer potomania) 

3. AVP release due to pain, nausea, drugs 

4. Syndrome of inappropriate AVP secretion 

5. Glucocorticoid deficiency 

6. Hypothyroidism 

7. Chronic renal insufficiency 

C. Hypervolemic Hyponatremia 

            1.Heart failure 

2.Hepatic cirrhosis 

3.Nephrotic syndrome 

 

Hypovolemia i.e reduced intravascular volume causes neurohumoral activation, increasing 

circulating levels of AVP. This rises the blood pressure via vascular, baroreceptor and V1A 

receptors and increases water reabsorption via renal V2 receptors; replenishment of this state 

requires both solute and solvent intake else, in case of excessive free-water intake, hyponatremia 

is caused by activation of V2 receptors. The renal causes of hypovolemic hyponatremia share an 

inappropriate loss of Na+-Cl– in the urine, leading to volume depletion and an increase in 

circulating AVP; urine Na+ concentration is typically >20 mM. A deficiency in circulating 

aldosterone leads to hyponatremia as in primary adrenal insufficiency and other causes of 

hypoaldosteronism [sepsis, steroid withdrawal with suppressed HPA axis, adrenal hemorrhage 

as in Waterhouse Friderichsen syndrome etc..] and clinical cues like hyperkalemia with 

hyponatremia in a hypotensive and/or hypovolemic patient with high urine Na+ concentration 
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(much >20 mM) suggest this diagnosis. Salt-losing nephropathies may lead to hyponatremia, 

typical causes include reflux nephropathy, interstitial nephropathies, post-obstructive uropathy, 

medullary cystic disease, and the recovery phase of acute tubular necrosis. Thiazide diuretics 

cause hyponatremia by causing polydipsia and diuretic-induced volume depletion. Notably, 

thiazides do not inhibit the renal concentrating mechanism so that circulating AVP has a maximal 

effect on renal water retention. In contrast, loop diuretics, which are associated less frequently 

with hyponatremia, inhibit Na+-Cl– and K+ absorption by the tall ascending loop of Henle, 

blunting the countercurrent mechanism and reducing the ability to concentrate the urine.  

Patients with hypervolumic hyponatremia develop an increase in total body Na+-Cl– that 

is accompanied by a proportionately greater increase in total body water, leading to a reduced 

plasma Na+ concentration. The degree of hyponatremia indirectly indicates the degree of 

neurohumoral activation which is an important prognostic indicator in dilutional hyponatremia. 
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NEUROHORMONAL ACTIVATION FOLLOWING AMI: 

Similar to many major acute illnesses, myocardial infarction is accompanied by many 

metabolic and hormonal changes which may be related to the severity of illness and clinical 

outcome. Although stimulation of neuroendocrine systems may be an appropriate response to 

acute myocardial injury, those hormones that promote vasoconstriction or tachycardia might also 

be harmful.28  

Catecholamines amongst all vasoconstrictor mechanisms is the most extensively studied 

[ Forssman – in his observations in 1952, proved increased urinary and plasma levels of 

catecholamines following AMI].  

High concentrations of catecholamines, renin and angiotensin-II are frequently 

associated with heart failure, shock, or ventricular arrhythmias, and the potential for reducing 

infarct size and arrhythmias by interference with the catecholamine response by β blockers has 

attracted much interest29. 

Furthermore, inhibition of angiotensin II formation in those with heart failure may 

confer haemodynamic benefit30.  

Nausea, vomiting, pain and administration of morphine may stimulate release of another 

potent vasoconstrictor, arginine vasopressin. Stimulation of renin secretion during the first three 

days post myocardial infarction depends on several variables. The initially very high arginine 

vasopressin concentration may suppress renin release, whereas acute reduction in renal blood 
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flow, together with increased renal sympathetic activity may stimulate the renin-angiotensin 

system31.  

 Catecholamine release is also related to the extent of left ventricular damage as assessed 

by ejection fraction, and the presence of heart failure. Raised levels of urinary and plasma 

catecholamine concentrations have been reported to be related to the frequency of early 

ventricular arrhythmias.β blockade at an early stage when catecholamine concentrations are 

highest seems a logical tactic both to reduce arrhythmias and limit the extent of infarct damage29.  

  The antidiuretic effect of arginine vasopressin is well recognised and probably 

contributes to the low urine volumes in the first 24 hours after myocardial infarction. It has been 

estimated that approximately 760 ml water is gained then. Hence vasopressin which gets released 

because of multiple causes leads to dilution of plasma in an attempt to increase cardiac output31. 

Conditions associated with high levels of arginine vasopressin, myocardial infarction, 

arrhythmias, and sudden death have been reported32. 

  The combination of vasoconstriction mediated by these hormones[ catecholamines, 

angiotensin II and vasopressin at high doses] and volume expansion due to sodium retaining 

effects of increased renal sympathetic nerve activity, stimulation of aldosterone secretion, and 

antidiuresis due to raised vasopressin concentration, all provide the setting for the development 

of acute heart failure following MI.  
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- Above figure shows summary of complex interaction between key neurohormonal 

pathways involved following AMI, leading to heart failure33.  

Treatment with angiotensin converting enzyme inhibitors produced short term and long term 

haemodynamic improvements in patients with chronic heart failure34 . Inhibition of angiotensin 

II production in chronic heart failure has also been associated with reduction of arrhythmias, a 

significant rise in body potassium and a reduction in plasma catecholamine concentrations. 

Also, beneficial haemodynarnic changes have been shown with angiotensin converting enzyme 

inhibitors in heart failure complicating myocardial infraction35. 
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These neurohormonal activation has its own consequences i.e it can lead to diffuse 

microscopic myocardial cellular necrosis [Experimentally, high concentrations of 

catecholamines and angiotensin II cause diffuse microscopic myocardial cellular necrosis in 

rabbits, and in man can cause similar lesions]. Recent studies show that infarct expansion and 

progressive ventricular dilatation occur in some patients after myocardial infarction36.  

Thus use of ACE/ARB’s appears logical in an acute MI setting to prevent ventricular 

structural remodelling37.  

Heart failure and MI show similar type of  neurohormonal activation10 and much has been 

learned about the pathophysiology of heart failure, particularly in the area of fluid and 

electrolyte metabolism. 

 

THE RENIN-ANGIOTENSIN-ALDOSTERONE SYSTEM  

     The degree of increase in plasma renin activity provides a prognostic index in these patients 

as like plasma norepinephrine levels.  

Among patients with severe heart failure, the values for plasma renin and aldosterone are high38.  

The ESCAPE pheonomenon [absence of edema in presence of hyperaldosteronism] 

- Not only is the activity of the renin - angiotensin-aldosterone system increased in heart 

failure, but also the action of aldosterone is more persistent than in normal subjects. In normal 

subjects, high doses of mineralocorticoids initially increase renal sodium retention so that the 
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volume of extracellular fluid is increased by 1.5 to 2 liters. However, renal sodium retention 

then ceases, sodium balance is reestablished, and there is no detectable edema. This escape from 

mineralocorticoid-mediated sodium retention explains why edema is not a characteristic feature 

of hyperaldosteronism. The escape is dependent on an increase in delivery of sodium to the site 

of action of aldosterone in the collecting ducts.  

This escape phenomenon does not occur in patients with heart failure, and therefore 

they continue to retain sodium in response to aldosterone. Accordingly, they have substantial 

natriuresis when given spironolactone, which blocks mineralocorticoid receptors. Since α-

adrenergic stimulation and angiotensin II increase sodium transport in the proximal tubule, 

sodium delivery to the distal portion of the nephron, and thus the collecting duct, would be 

expected to decrease in patients with heart failure in whom the renin-angiotensin -aldosterone 

system is activated. Decreased sodium delivery to the collecting duct is therefore the most likely 

explanation for the persistent aldosterone-mediated sodium retention and the absence of the 

escape phenomenon in these patients. 

 

  REGULATION OF BODY-FLUID VOLUME 

 There is evidence in support of a unifying hypothesis of the regulation of body-fluid 

volume in patients with edematous disorders like cardiac failure, cirrhosis, and to normal 

pregnant women. This hypothesis states that the integrity of the arterial circulation, as 

determined by cardiac output and peripheral arterial resistance, is the primary determinant of 
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renal sodium and water excretion in health and disease. Specifically, either a primary decrease 

in cardiac output or arterial vasodilatation causes arterial underfilling, which results in the 

activation of neurohumoral reflexes that stimulate sodium and water retention. This integrated 

mechanism explains why plasma volume and blood volume increase in patients with heart 

failure, while their kidneys, which are normal, continue to retain sodium and water. The retention 

of sodium and water thus result in pulmonary congestion or peripheral edema. 

In fact, this state of excess total body-fluid volume in the presence of ventricular 

dysfunction defines the clinical syndrome of congestive heart failure6.  

The renal excretion of sodium and water normally parallels sodium and water intake, so 

that an increase in plasma and blood volume is associated with increased renal sodium and water 

excretion. In patients with heart failure, sodium and water are paradoxically retained, despite an 

increase in intravascular fluid volume. Renal sodium and water retention in these patients may 

be regulated not by the total blood volume, but by the effective blood volume. Certainly, intrinsic 

renal mechanisms are not the primary cause of the sodium and water retention that results in 

pulmonary and peripheral edema in patients with heart failure, because renal sodium and water 

retention no longer occurs after successful heart transplantation.ARTERIAL 

UNDERFILLING  

             'The integrity of the arterial circulation, as determined by cardiac output and peripheral 

vascular resistance or compliance, is the predominant determinant of renal sodium and water 

excretion. Several mechanoreceptors on the high-pressure side of the circulation[found in the 

left ventricle, carotid sinus, aortic arch, and renal afferent arterioles] can sense arterial 
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underfilling and have been implicated in the regulation of body-fluid volume. Underactivation 

of these receptors due to a decrease in systemic arterial pressure, stroke volume, renal perfusion, 

or peripheral vascular resistance leads to an increase in sympathetic outflow from the central 

nervous system, activation of the renin angiotensin -aldosterone system, and the nonosmotic 

release of arginine vasopressin, as well as the stimulation of thirst39.  

 THE SYMPATHETIC NERVOUS SYSTEM  

The increased sympathetic tone accompanied with LV dysfunction [which is 

baroreceptor mediated due to reduced cardiac output] has several consequences, including 

increased myocardial contractility, tachycardia, arterial vasoconstriction and thus increased 

cardiac afterload, and venoconstriction with increased cardiac preload.  

Norepinephrine is directly toxic to myocardium, mediated through calcium overload, 

induction of apoptosis, or both. This myocyte toxicity can be prevented by concomitant 

nonselective β-blockade or combined β-and α-blockade. Patients with plasma norepinephrine 

concentrations above 800 pg per milliliter (4.7 nmol per liter) have a one-year survival of <40 

percent, unless there has been a reversible insult40.   

 NONOSMOTIC RELEASE OF ARGININE VASOPRESSIN  

            Water retention in excess of sodium retention may occur in patients with heart failure 

and lead to hyponatremia. In fact, hyponatremia is a very ominous prognostic indicator in 

patients with heart failure8.  



31 

 

Activation of carotid baroreceptors is implicated in release of vasopressin during 

arterial under filling in patients with heart failure39. Since atrial pressures increase in heart 

failure, it might be expected that the Henry-Gauer atrial reflex would lead to the suppression of 

vasopressin and water diuresis. However, since patients with heart failure have impaired urinary 

dilution, activation of arterial baroreceptors must override activation of atrial receptors to 

maintain the nonosmotic release of arginine vasopressin6,39.  

Arginine vasopressin causes antidiuresis by activating V2 receptors on the basolateral 

surface of the principal cells in the collecting duct, signaling events by means of adenylyl 

cyclase pathway, leading to translocation of aquaporin-2 water channels and these water 

channels then allow water molecules to traverse the apical membrane in response to the osmotic 

gradient generated by the countercurrent urinary concentrating mechanism. Vasopressin also 

increases aquaporin-2 synthesis. Aquaporin-2 water channels are increased in the cortex and 

papilla of rats with heart failure, all effect that is reversed by a nonpeptide V2-receptor 

antagonist41.  

Administration of a vasopressin V2-receptor antagonist increased survival in rats with 

heart failure. It therefore seems possible that in heart failure, use of V2-receptor antagonist may 

prove effective42.                     

 NATRIURETIC PEPTIDES 

Atrial natriuretic peptide is increased in heart failure [a 28-amino-acid peptide that is normally 

synthesized in the atria and to a lesser extent in the ventricles] and is released into the circulation 
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during atrial distention. Brain or B-type natriuretic peptide [is a 32-amino-acid peptide that is 

synthesized primarily in the ventricles] is also increased in patients with heart failure. Because 

plasma concentrations of BNP are increased in patients with early heart failure or left ventricular 

dysfunction, plasma brain natriuretic peptide is a sensitive diagnostic marker of heart failure7.  

Sensitive mass spectrometric techniques show that there are both active and inactive 

components of BNP. It appears that patients with chronic heart failure often exhibit an abnormal 

pattern of circulating BNP – with a relative deficiency of the protective (active) BNP and 

elevation of the inactive form. Hence, research has focused on increasing active  
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BNP in 

heart failure, with a 

view to establish if 

this can improve patient outcomes43 like reducing edema and pulmonary congestion. 

Above image depicts a summary of effects of NEP and its inhibition44. 

              Several neurohormonal and metabolic changes occur following MI, like increased 

catecholamine levels, cortisol, glucose, glycerol, and cyclic adenosine phosphate, decreased 

triglyceride concentrations, and initial fall in plasma insulin concentration followed by early 

return to normal values. Flear CT, Hilton P - a study of 235 consecutive patients – revealed tha 

hyponatremia, hypochloraemia, and uremia was seen commonly in myocardial infarction 

cases> also the degree of infarction correlated with the severity of above mentioned parameters. 

It also revealed higher in-hospital mortality rates among patients with plasma sodium levels 

<130mmol/L11.  

Hyponatraemia is common after infarction, and increase in sodium levels correlates with 

clinical improvement. Hyponatraemia occurs more often and is more pronounced in patients 

who die than survivors. It is an epiphenomenon and should not be treated directly with, for 

example, saline. A low plasma sodium concentration is more appropriate to circumstances 

attending infarction than a so-called normal concentration would be. Hypoxia and ischaemia 



34 

 

increases the permeability of sarcolemma to sodium-for example, Flear et al found a 

considerable increase in sodium permeability during elective ischaemic during heart surgery. 

A reduction in the plasma sodium concentration reduces the influx of sodium into cells 

and so limits the resultant increase in energy expenditure on sodium pump activity. 

Accumulation of sodium by myocardial cells reduces diastolic membrane potentials, impairs 

contraction and relaxation, and impairs or abolishes electrical coupling between cells, and in-

vitro evidence attests that the heart withstands anoxia better when the sodium concentration is 

low and that an increase in sodium depresses contraction when active sodium efflux is 

depressed11. 

In patients with MI,activation of Reticular activating system and release of 

cathecolamine further aggravates hyponatremia 45,46. These factors decrease the GFR and 

eventually delivery of tubular fluid to the diluting segment of the nephron, as a result causing 

decreased renal fluid exertion47. 

Szatalowicz VL, Arnold PE, Chaimotivz C, Bichet D, Berl T, Schrier RW. in their 

study have demonstrated that Vasopressin is essential for the development of hyponatremia and 

arginine vasopressin levels were detectable in 30 of 37 patients with congestive heart failure. 

They also found that the degree of neurohormonal activation correlates with the severity of 

hyponatremia in patients with CHF. 

Baldasseroni et al., 2011 -  has shoen that hyponatremia worsens prognosis in Heart 

failure and ST segment elevation MI patients. This study analyzed 4670 patients signed up 
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in the IN-CHF registry. Mild-to-moderate and severe hyponatremia (groups two and three) 

solely predicted first-year death. The connection between sodium concentration and demise 

was not linear and a drop of 1 mEq/l of sodium exacerbated death rate only for merits of 

sodium 142.9 mEq/l or less. This relationship was not modified by beta-blocker and ACE 

inhibitor therapies49. 

Sigurdsson A, Held P, Swedberg K in their study with 55 patients with acute MI 

concluded that sustained neurohormonal activation after MI mainly occurs in patients with 

clinical HF and is related to the degree of myocardial damage, even in patients without heart 

failure10. 

Goldberg A et al in their study of 978 patients have proven that early hyponatremia is 

a simple marker of neurohormonal activation during the acute phase of myocardial infarction 

and predicts the long-term development of  HF and death50. 

Rouleau JL et al in their study of 534 patients have concluded that neurohormonal 

activation during discharge from hospital  in post infarction patients is an independent marker of 

poor prognosis51 

M Aziz, M Ullah, MG Azam, M Hossain, Concluded that Hyponatraemia on 

admission in patients with acute ST-Elevation MI is a strong independent marker of further 

prognosis. Plasma sodium levels may serve as a simple marker to identify patient at high risk52. 
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Vikas et al - Hyponatremia at the time of admission or early development of hyponatremia in 

patients with acute STEMI is an independent predictor of 30-day mortality, thus serving to 

identify patients at high risk53.  

Lazzeri C, Valente S, Chiostri M, et al - Patients with hyponatremia had higher rates of in-

hospital and long-term mortality and the presence of low sodium levels in the initial phase of 

STEMI should be considered a marker of more ill patients54. 

Goldberg A, Hammerman H, Petcherski S, et al in their study at Rambam Medical Center 

and Rappaport Medical School, Haifa, Israel have shown incidence rates of hyponatremia in 

acute ST- elevation myocardial infarction as 32%, that is out of 1047 cases 339 had developed 

hyponatremia during their study55. 

Goldberg A, Hammerman H, Petcherski S, et al. Hyponatremia in the early phase of STEMI 

is An indicator of long-term mortality and admission for HF after hospital discharge, 

independent of other clinical predictors of adverse outcome and left ventricular ejection 

fraction. The presence of hyponatremia during admission was associated with a higher risk of 

death, even among patients with no evidence of HF during admission and with preserved LVEF, 

as well as in patients with clinical evidence of HF during admission or with left ventricular 

dysfunction56. 

Aziz M, Ullah M, Azam MG, Hossain M, et al. In their study of 100 consecutive patients 

admitted to coronary care unit, have concluded that Mortality increased with increasing severity 

of hyponatremia compared with patients having normal sodium level. 33 patients with 

hyponatremia developed Heart failure and Significant arrhythmia occured in 34 (23.5%) 

hyponatremic  patients52. 
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JoonSeok Choi, Chang Seong Kim, EunHuiBae, et al. Studied serum sodium values in 

different time zones and concluded that baseline sodium levels correlate better with short term 

mortality and discharge sodium values correlate better with long term mortality57. 

Qureshi W, Hassan S, Khalid F, et al Outcomes of correcting hyponatremia in patients 

with myocardial infarction – studied about serum sodium values in acute STEMI and showed 

that corrected and persistent hyponatremia in patients presenting with MI is an indicator of 

mortality, adverse cardiac events and heart failure related 30 day rehospitalization. In certain 

cases, correction of hyponatremia may actually improve survival of the patients58. 

Klopotowski M, Kruk M, Przyluski J et al (2009) - Sodium level on admission and in-hospital 

outcomes of STEMI patients treated with primary angioplasty: the ANIN Myocardial Infarction 

Registry. Med Sci Monit Int Med J Exp Clin Res 15:CR477– CR483 – concluded that 

Hyponatremia is a simple laboratory marker independently associated with increased risk of 

death in STEMI patients treated with primary angioplasty59. 

https://jlc.jst.go.jp/DN/JLC/20063449677?type=list&lang=ja&from=J-STAGE&dispptn=1
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                                           METHODOLOGY 

 

SOURCE OF DATA 

 

• Study subjects:   100 consecutive patients presenting with acute ST-elevation 

myocardial infarction, who present in SDM emergency and those also being admitted 

in CCU, NH- SDM super specialty hospital, Dharwad, Karnataka, during the period of 

1stNOVEMBER 2019 to 30thOCTOBER 2020. 

• Study area: Patients who fulfill inclusion criteria visiting SDM hospital. 

• Study period:1st NOVEMBER 2019 to 30thOCTOBER 2020 

 

Inclusion criteria: 

• All acute myocardial infarction patients with age > 18years and irrespective of  gender  

having: 

a) Chest pain lasting more than 20 minutes 

b) Diagnostic ECG changes of acute STEMI. 

c) Elevated cardiac troponin I levels 

Exclusion criteria: 
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• ACS  without ST elevation. 

• Other NON-ACS causes for chest pain resembling AMI. 

• Non – ACS causes for hyponatremia -  prior diuretic use, liver cirrhosis, CKD, 

diarrhoea not associated with AMI 

 

Study design:  PROSPECTIVE AND OBSERVATIONAL STUDY 

Sample: 

• Based on study  by  Vikas  et  al.  prognostic  significance  of  hyponatremia  in  

acute STEMI- JMSCR 2018;6(08):142-51 - The troponin t values were considered 

amongst Survivors and non survivors. With a confidence interval of 95% 

• n= 2[ Zα+Z1-β]
2σ2/d2 

   where, 

• Zα=1.96 at  95%  CI Z1-β =0.84 

• σ = standard deviation=1.8 

• d = difference of means=0.74 

• n=95 is the sample size 

• All cases satisfying inclusion and exclusion criteria will be included. 

•  
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Sampling procedure: 

• Random sampling procedure will be followed. 

 

● Study instrument: ECG AND SERUM SODIUM MEASUREMENT. 

• Data collection:  A pretested proforma meeting the objectives of  the study will  be 

prepared.  The  cases  for  the  study  will  be  selected  in  accordance  with  the  above 

mentioned inclusion and exclusion criteria. 

• The data will be collected according to the proforma in terms of detailed history, 

clinical examination and the necessary investigations. The following investigations 

will be carried out. 

• Study analysis:  SPSS software was used for statistical analysis. The data collected 

will be analysed statistically using descriptive statistics namely mean, standard 

deviation, percentage wherever applicable. Data will be presented in the form of 

tables, figures and   graphs   as   appropriate.   For   statistical   analysis   p<0.05   will   

be   considered significant. 

• Univariate and  multivariate  logistic  regression  tests  used to  find out  the  

association of hyponatremia with 30-day mortality. 

• Chi- square test will be used to check association for categorical variable. 
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                                                    RESULTS 

 

Table no. 1 :  Demographic data 

  Number  Percentage Mean age+/-

SD 

Age group <45 15 15  

 

57.13 +/-11.91 

45 – 55 34 34 

55- 65 23 23 

>=65 28 28 

Gender Male 68 68  

Female 32 32 

The study was done with 100 patients.  Among them 34 (34%) of them were in the age group 

of 45 – 55 years. And then nearly 28% were above 65 years.   Only 15%   were in the age 

group of  <45 years.  The mean age of the total population was 57.13 with the standard 

deviation of 11.91. 
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Total males among them were 68 with 68% and 32 were females having 32%. 
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Fig. 1b:   GENDER  DISTRIBUTION

Male
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Table no. 2: Risk factors and STEMI complications. 

    Positive Negative 

RISK FACTORS 

 

Number Percentage Number  Percentage 

Diabetes 40 40 60 60 

Hypertension 47 47 53 53 

Smoking 12 12 88 88 

Tobacco 12 12 88 88 

Alcohol 16 16 84 84 

 

COMPLICATIONS 

 

    

APE 31 31 69 69 

Shock 10 10 90 90 

Revascularization 78 78.0 22 22.0 

 

We have tried to find out the various risk factors associated with STEMI and  the 

complications of STEMI with its rate of occurence. 

Nearly 40% were having diabetes. And nearly 47% having hypertension.  Among the habits 

12%   were consuming smoking and tobacco and 16% were consuming alcohol.  

31% had Acute pulmonary edema.   

 10% had  shock.  

Revascularisation was done for  78%. 
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Table no. 3:  MI-WALL 

 Number  Percentage 

Anterior and inferior 1 1 

Antero -Lateral 25 25 

Antero-SEPTAL 18 18 

AWMI 29 29 

Inferior Wall 21 21 

SEPTAL 6 6 
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Total 100 100.0 

 

It was   seen that  there were  29 AWMI  cases making  29% of the responses.  Similarly 25% 

of the people  were with Antero -Lateral(25 cases).  Nearly 21% with Inferior Wall and only 

one case (1%) having Anterior and Inferior wall. 

 

 

Table no. 4:  EF 
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45 33 33.0 

>45 15 15 

Total 100 100.0 

 

While measuring the EF values  we could see that maximum number of patients 33% were 

with 45 percent EF  and  <25  EF values were with only 6 cases(6%). 15% of the responses 

having EF more than 45. The mean EF was 42% in those with moderate hyponatremia group 

while it was 51% in mild group. 
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Table no. 5:  KILLIP CLASS 

 Number  Percentage 

A 58 58 

B 26 26 

C   6   6 

D   10   10 

Total 100 100.0 

 

While classifying according to KILIP classes we could noticed that 58 responses were in 

group A making upto 58%  and 26% were in group B (24) .  Only 6%  in group C and 10% in 

group D. 
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Table no. 6:  MORTALITY 

 Number  Percentage 

Survivor 95 95 

Non survivor   5   5 

Total 100 100.0 

 

There were only 5 deaths we could see from the study.   Out of the 100 responses, 95 

survived. And 5 mortality could be seen (5%) 
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Table no. 7:  Comparison between Hyponatremia vs demographic variable 

  Hyponatremia on 

admission 

Hyponatremia 

within < 72 hrs 

X2 p 

Gende

r 

 Numbe

r 

Percentag

e 

Numbe

r 

Percentag

e 

 Male 26 38.2 42 61.8  

0.671 

 

0.412  Female 15 46.8 17 53.2 

 

Age <35 1 25.0 3 75.0  

 

 

 

 

 

 35 – 45 2 20.0 8 70.0 

 45 – 55 18 50.0 18 50.0 

SURVIVORS

NON-

SURVIVORS

Fig. No.6: MORTALITY

Survivor Non survivor
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 55 – 65 12 47.6 14 52.4 7.033 0.218 

  65 – 75 6 28.6 15 71.4 

 

 

>75 0 0.0 3 100.0 

 

Association between Hyponatremia with the gender was seen. Among the 68 males 38.2% had 

hyponatremia on admission and the remaining [42]61.8% had hyponatremia within less than 

72 hrs. Whereas among the 32 females Hyponatremia was seen among 46.8% (15) people on 

admission and the remaining 17(53.2%) had hyponatremia with less than 72Hrs. The 

association was estimated by using chisquare test and it was found to be insignificant 

(p=0.412) 
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Similarly association of Hyponatremia with age group was estimated and found that there was 

no association between age and hyponatremia (P=0.218). It was seen that among the people 

who were less than 45 years, 25% of them had hyponatremia on admission. Whereas in the age 

group   45 - 55 years about 50% of them were having hyponatremia on admission. But again in 

the age group of 65 -75 years it was only 28.6% on admission.  While comparing with the 

different age groups and hyponatremia it was found to be statistically insignificant. 
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Table no. 8:  Comparison between Hyponatremia group vs Risk factors and STEMI 

complications. 

  Hyponatremia on 

admission 

Hyponatremia 

 < 72 hrs 

X2 p 

  Numbe

r 

Percentag

e 

Numbe

r 

Percentag

e 

 Diabetes 18 41.7 22 58.3 0.259 0.611 

 Hypertension 20 41.9 27 58.1 0.398 0.528 

 Smoking  5 45.5 7 54.5 0.259 0.611 

 Tobacco  5 45.5  7 54.5 0.259 0.611 

 Alcohol  7 40.0 9 60.0 0.018 0.893 

 Acute pulmonary 

edema 

17 53.6 14 46.4 3.901 0.048 

 Shock 4 44.4  6 55.6 0.151 0.698 

People who presented with diabetes mellitus (40) nearly 41.7% (18) were having 

hyponatremia on admission and 58.3% (22) had hyponatremia with less than 72 hrs. So the 

difference was not found to be significant (p=0.611). Similarly the patients among who were 

suffering from hypertension nearly 41.9% (20) had hyponatremia at admission and 58.1% had 

hyponatremia with <72 hrs.   Here also the difference is statistically insignificant (p=0.528).   

Among the habits, 11 people were smokers, 11 people had tobacco chewing habits and 15 

were  alcoholics. Among them nearly 45.5% of smokers and tobacco chewing people were 

having hyponatremia on admission.  In case of those having alcohol nearly 40% had 

hyponatremia on admission.  In all these cases the difference was not found to be significant. 

While considering Acute pulmonary edema among 31 subjects, hyponatremia on admission 

was found with 53.6% people and Hyponatremia <72 hrs with 46.4% and this difference was 

found to be statistically significant (p=0.048). 
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 Similarly shock was presented with 10 people whereas hyponatremia on admission was seen 

among 4 subjects (44.4%)  But this difference was also not significant (p=0.698). 
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Table no. 9:  Comparison between Severity vs Mortality 

 Mild hyponatremia Moderate 

hyponatremia 

X2 p 

Numbe

r 

Percentag

e 

Numbe

r 

Percentag

e 

Survivor 74 98.6 21 94.4  

 

3.739 

 

 

0.0531 

Non survivor 2 1.4 3 5.6 

Total 76 100.0 24 100.0 

 

Odds ratio = 4.235 

Mortality among these patients were estimated. We could see only 5 deaths out of 100 patients  

and remaining all survived. We tried to find the association of severity with mortality .Among 

the 74 who had mild severity two death was seen having the percentage of 1.4%  whereas out 

of the 21 moderate severity patients three deaths (5.6%) was seen.  Even though percentage 

wise mortality is high in those having moderate hyponatremia when compared with mild 

hyponatremia, statistically there was no significant association between the severity and 

mortality. But still Odds ratio shows 4.235 times risk. 



56 

 

 

 

 

 

 

 

Table no. 10: Comparison of the Mean Na values among different time interval 

 

 Mean Standard  

deviation 

Minimum Maximum F / p 

On admission 135.19 3.876 125 143 16.757 

 

<0.001*** 

Day 1 133.58 2.952 128 141 

Day 3 132.62 1.937 126 137 

98.6 94.4
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Fig. No. 10 : Comparison between Severity vs Mortality

Survivor Non survivor
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Na levels  was  seen on admission and also on day 1 and day 3 among these patients.  It was 

found that the mean Na level on admission was seen as 135.19 whereas on the day 1  it 

decreased to 133.58. On  day 3  the level is still decreased  to 132.62 and hence we could see 

that the Na levels were decreased  from admission to  day 3.  ANOVA was applied  to see the 

difference among these time  interval and we found that statistically the difference in time was 

found to be significant(p<0.001) 
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Table no. 11: Comparison of the Na between survivor & non survivor at different time 

interval 

 Survivor Non survivor  

t 

 

p  Mean Standard  

deviation 

Mean Standard  

deviation 

On 

admission 

135.26 3.863 132.0 4.243 1.178 0.242 

Day 1 133.63 2.944 131.50 3.536 1.009 0.316 

Day 3 132.64 1.914 131.50 3.536 0.822 0.413 

 

Na level was compared between those who survived and those who had death after 3 days. 

During these period there was not much difference in the mean Na level. Comparatively it was 

less in non survivor group. The mean Na level was 135.26 among survivor and 132.0 in non 

survivors on admission and the difference was not significant (p=0.242)  and it decreased in 

both the groups on day 1 and day 3.  On day 3 the mean Na was 132.64  in survivors group 

and 131.5 in non survivors group and the difference was not statistically significant(p=0.413) 
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Table no. 12: Comparison between survivor & non survivors with respect to 

revascularization procedures. 

 

 Revascularisation No revascularisation X2 p 

Numbe

r 

Percentag

e 

Numbe

r 

Percentag

e 

Survivor 77 98.7 18 82  

 

10.31 

 

 

0.0013

* 

Non survivor 1 1.3 4 18 

Total 78 100 22 100 

 Na improving 23 29.5 4 18 

 Na 

decreasing 

55 70.5 18 82 

Total 78 100.0 22 100.0 

 

It was found that amongst those patients who have underwent revascularization procedures i.e 

out of 78 pts 1 pt died but out of 28 pts who did not undergo any cardiac revascularization 

procedure, 4 died. 

 

This value was found to be statistically significant with p value <0.05. 

In our study it was found that post revascularisation, out of 78pts, 55 pts showed decreasing 

sodium levels post PCI/Thrombolysis and 23 pts showed improving sodium levels post 

procedure. 

Out of 55pts who had decreasing sodium values only 1 died whereas there was not deaths in 

23 pts who had improving sodium levels post revascularisation procedures. 

Out of remaining 22 pts who had not undergone any revascularisation procedures – 4 pts died 

and most had worsening hyponatremia. 
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Table no. 13: Comparison between survivor & non survivors with respect to KILLIP  

classification. 

 

 KILLIP –A KILLIP – C/D X2 p 

Numbe

r 

Percentag

e 

Numbe

r 

Percentag

e 

Survivor 56 96.5 7 70  

 

8.827 

 

 

0.0029

* 

Non survivor 2 3.4 3 30 

Total 58 100.0 10 100.0 

 

From above table we see that out of 10 patients with Killip class C/D, 3 died, while 2 died 

amongst 58 pts with Killip class A. 

P value is < 0.05 and is found to be statistically significant. 
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                                                         DISCUSSION 

 

AGE 

Association between age and MI, age and hyponatremia, both on admission and those 

developing within 72hrs was analysed in our study. 

Our study was done with 100 patients.  Among them 34 (34%) of them were in the age group 

of 45 – 55 years. And then nearly 28% were above 65 years. Only 15% were in the age group 

of <45 years.  The mean age of the total population was 57 years with SD of 11.91. 

Studies by Aziz M et al and Goldberg et al showed a mean age of 57.28±6 an 61±12 

respectively. 

 

CONCLUSION: 

Our study reflects probably the known tendency of Indian population to have MI at relatively 

younger age. 

 

Age and hyponatremia: in the age group 45 - 55 years about 50% of them had hyponatremia 

on admission and in age group 65 -75 years it was 28.6% on admission, while those <45 years 

it was 25%. 

 

CONCLUSION: 

The association between age and hyponatremia were analysed and it not statistically  

significant. 
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GENDER 

Our study had 68 males and 32 females who had MI. Aziz M et al and Goldberg et al showed 

similar results. 

 

CONCLUSION: 

Thus males are at high risk to develop MI. 

 

Amongst 68 males, 42 belonged to G2 group and other 36 to G1 group. Similarly amongst 

females it was 15 and 17 in G1 and G2 group respectively. 

 

 

CONCLUSION 

The higher male ratio may be due to more males and less females in our study population. 

Similar results was seen in Goldberg A et al , Hammerman H et al and Aziz M et al studies.   

 

 

 

 

DIABETES, HYPERTENSION and SMOKING. 

Framingham study and GISS2 trial69 have showed that DM, smoking and Hypertension 

respectively are significant risk factors for MI. 

Also hyponatremia is found to be common amongst these groups as shown by studies 

conducted by Goldberg A, Hammerman H et al , Aziz M et al, Hilis et al and Sangumani et al. 

 



64 

 

40 of our patients had diabetes out of which 18 had hyponatremia on admission[G1] and 22 

had within 72hrs[G2], the difference between which was not found to be statistically 

significant. 

47 patients had hypertension, out of which 20 belonged to G1 and other 27 to G2 group and 

their difference was statistically insignificant. 

Similarly 12 smokers and 12 tobacco chewers were present in our study and its association 

with hyponatremia was found to be statistically insignificant. 

 

MI WALL   

Our study had 29 pts with AWMI and 25 pts with antero-lateral wall MI, making most of the 

cases. 

Studies conducted by Krumholz et al, Hillis et al also showed that anterior wall involvement is 

common and is more often associated with hyponatremia. 

 

 

EJECTION FRACTION 

There were 33% patients with 45% EF  and  <25% EF  were seen with only 6 cases(6%). 

While 15% of cases had EF>45%. 

It was seen that the mean EF was 42% in moderate hyponatremia  group while it was 51% in 

mild hyponatremia group i.e lower in pts with moderate hyponatremia when compared to 

those with mild abnormality. 

These results were consistent with studies done by Goldberg A and Hammerman H et al. 

 

KILLIP CLASS 
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Our study had 58 patients in Killip class A, while 26, 6 and 10 in class B,C and D 

respectively. 

i.e most of the patients belonged to class A. 

And amongst 10 patients who belonged to Killip class either C or D, 3 pts had expired while 

only 2 expired amongst 58pts in Killip class A – which is statistically significant [p value – 

0.0029]. 

Also patients with acute pulmonary edema had consistently low sodium levels – which was 

also found to be statistically significant. 

Studies by Kerry Lee and Eric J Topol et al, and Goldberg A et el showed that Killip class C 

or D was found more in hyponatremia group than in normonatremia group.  

But our study analysed the severity of the class with mortality rates and found it to be 

statistically significant. 

 

CONCLUSION 

Mortality risk is high in patients belonging to Killip class C or D. 

Mortality increases with increasing severity of Killip class. 

 

 

HYPONATREMIA and MORTALITY 

We could see only 5 deaths out of 100 patients in our study and remaining all survived. We 

tried to find the association of severity of hyponatremia with mortality .Among the 76 who 

had mildly severe hyponatremia two deaths was seen having the percentage of 1.4%  whereas 

out of the 24 moderately severe hyponatremia patients, three deaths (5.6%) was seen. 

In a study conducted by Goldberg et al, the death rate was found to be 10% . It was not 

compared with severity of hyponatremia but with sodium time period – i.e 20% mortality in 

those who had hyponatremia on admission, 17% for pts who developed hyponatremia within 

72 hours and 6.2% in pts with normonatremia. 
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CONCLUSION 

Even though percentage wise mortality is high in those having moderate hyponatremia 

statistically there was no significant association between the severity and mortality. But still 

Odds ratio shows 4.235 times risk. 

Comparing sodium levels from the day of admission to day 3, it was seen that sodium levels 

showed a decreasing trend from adm [135 meq/dl] ---> to day3[132 meq/dl] and by ANOVA 

it was found to be statistically significant. 

Similarly a comparison between survivors vs nonsurvivors was made with sodium at different 

time intervals. 

The mean Na level was 135 among survivor and 132.0 in non survivors on admission and the 

difference was not significant (p=0.242). 

On day 3 the mean Na was 132.64  in survivors group and 131.5 in non survivors group 

and the difference was not statistically significant(p=0.413). 

 

MORTALITY and REVASULARIZATION procedures 

It was found that amongst those patients who have underwent revascularization procedures i.e 

out of 78 pts 1 pt died but out of 28 pts who did not undergo any cardiac revascularization 

procedure, 4 died. 

This value was found to be statistically significant with p value <0.05. 

CONCLUSION 

 

Revascularisation procedures reduce the mortality risk. 

 

REVASCULARISATION and HYPONATREMIA 
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In our study it was found that post revascularisation, out of 78pts, 55 pts showed decreasing 

sodium levels post PCI/Thrombolysis and 23 pts showed improving sodium levels post 

procedure. 

Out of 55pts post revascularization procedures who had decreasing sodium values only 1 died 

whereas there were no deaths amongst 23 pts who had improving sodium levels post 

revascularisation procedures. 

Out of remaining 22 pts who had not undergone any revascularisation procedures – 4 pts died 

and most had worsening hyponatremia. 

CONCLUSION 

Worsening hyponatremia during 72hours and no revascularisation is associated with increased 

mortality. 

 

 

 

 

 

 

 

 

 

 

 

 



68 

 

CONCLUSIONS 

1. Patients in our study had MI at relatively younger age [ in comparison to western 

studies, and these results are consistent with studies done by Aziz M et al and 

Goldberg et al]  

 

2. The association between age/gender and hyponatremia were analysed and is not 

statistically significant. 

 

3. Males are at high risk to develop MI. 

 

4. Mortality risk is high in patients belonging to Killip class C or D. 

 

5. Mortality increases with increasing severity of Killip class. 

6. Severity of hyponatremia increases from day of admission to day 3 of admission.  

7. Severity of hyponatremia does not correlate with short term mortality in patients 

undergoing revascularization procedures. 

8. There is no significant association between the severity of hyponatremia and mortality. 

 

9. Revascularisation procedures are not associated with improving sodium levels but is 

associated with reduced mortality risk in our study. 

 

10. Worsening hyponatremia during 72hours and no revascularisation is associated with 

increased mortality. 
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SUMMARY 

 

A 1 year study was conducted to find out “PROGNOSTIC SIGNIFICANCE OF 

HYPONATREMIA IN ACUTE ST SEGMENT ELEVATION MYOCARDIAL 

INFARCTION” at the department of General medicine, SDM College of Medical Sciences 

and Hospital, Dharwad, between 1 NOVEMBER 2019 to 30 OCTOBER 2020.  

Patients in our study had MI at relatively younger age i.e  34 of them (34%) were in the age 

group of 45 – 55 years. 

The association between age/gender and hyponatremia were analysed and is not statistically 

significant as 50% of them had hyponatremia on admission in age group of 45 - 55 years and 

it was 28.6% in age group 65 -75 years, while those <45 years it was 25%. 

Males are at high risk to develop MI as our study had 68 males out of 100 population.  

Mortality risk is high in patients belonging to Killip class C or D. 

Mortality increases with increasing severity of Killip class, because in our study amongst 10 

patients who belonged to Killip class either C or D, 3 pts had expired while only 2 expired 

amongst 58pts in Killip class A – which is statistically significant. 

Severity of hyponatremia increases from day of admission to day 3 of admission, because it 

was seen that sodium levels showed a decreasing trend from adm [135 meq/dl] ---> to 

day3[132 meq/dl] and by ANOVA it was found to be statistically significant. 

There is no significant association between the severity of hyponatremia and mortality, as 

there was 2 deaths among 76 patients with mild hyponatremia while it was 3 amongst patients 

with moderate hyponatremia. 
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Revascularisation procedures are not associated with improving sodium levels but is 

associated with reduced mortality risk in our study as out of 78 pts 1 pt died but out of 28 pts 

who did not undergo any cardiac revascularization procedure, 4 died. 

Similarly it was found that post revascularisation, out of 78pts, 55 pts showed decreasing 

sodium levels post PCI/Thrombolysis and 23 pts showed improving sodium levels post 

procedure, hence revascularization procedures are not associated with improving sodium 

levels. 

Severity of hyponatremia does not correlate with short term mortality in patients undergoing 

revascularization procedures. 

Worsening hyponatremia during 72hours and no revascularisation is associated with increased 

mortality, as out of 55pts post revascularisation procedure who had decreasing sodium values 

only 1 died whereas there was no deaths in 23 pts who had improving sodium levels post 

revascularisation procedures. 

Out of remaining 22 pts who had not undergone any revascularisation procedures – 4 pts died 

and most had worsening hyponatremia. 
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ANNEXURE I 

ETHICAL COMMITTEE CLEARANCE 
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ANNEXURE II 

PROFORMA 

DATE: SERIAL NO: 

PATIENT DETAILS: 

NAME : AGE: 

OP NO: IP NO: SEX:            M   /   F 

Address 

 

Patient Phone NO 

DIAGNOSIS: 

 

HISTORY: 

 

 

 

ON EXAMINATION 

 

Pallor, Icterus, Cyanosis, Clubbing, lymphadenopathy, edema 

PR:   

BP:  
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COMPLETE 

HEMOGRAM 

  

ECG 

 

LIVER FUNCTION 

TEST 

 

SERUM 

CREATININE 

       CARDIAC 

ENZYMES 

 

SERUM UREA        CHEST X RAY  

SERUM SODIUM  AT ADMISSION- DAY1- DAY3- 

RR  

SPO2  

SYSTEM EXAMINATION: 

CARDIOVASCULAR SYSTEM:  

 

RESPIRATORY SYSTEM:  

PER ABDOMEN:  

 

CENTRAL NERVOUS SYSTEM  
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Mortality data after discharge but within 30 days of myocardial infarction was obtained over 

telephonic conversation/consultation IN OPD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

OUTCOME: 

COMMENTS 
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Consent 

 I have been informed about the procedures of the study in my own language. I 

understand that that when enrolled in the study, I will be talked to, examined 

physically and will undergo blood tests for serum sodium, complete hemogram, 

creatinine, liver function test , cardiac enzymes and ECG and chest x ray. I 

understand that the blood tests are a part of routine care involved in my treatment 

and do not subject me to any additional risk. I have understood that I have the 

right to refuse my consent or withdraw it any time during the study without 

adversely affecting my / my ward’s treatment. I am aware of the blood 

investigations   . I have been provided ample time to ask questions and I have 

been clarified to my satisfaction. I am also aware that by subjecting to this study, 

I will have to give more time for assessments by the doctor and that these 

assessments do not interfere with the benefits. I have been explained the contents 

of the informed consent in a language understandable to me and I am signing this 

document on my own. I,……………………………..the undersigned, give my 

consent to be a participant of this study. 

 

 

 

 

NAME AND SIGNATURE:                                  NAME AND SIGNATURE  

        PATIENT                                                                   INVESTIGATOR          

           DATE                                                                            DATE 
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   Relative’s consent (in the event the patient cannot comprehend and consent) 

I (Name)…………………………..………… (Relative) of (Patient)..……………………. 

have been informed about the procedures of the study.  I have understood that I have the right 

to refuse the consent or withdraw it any time during the study without adversely affecting my 

ward’s treatment.  I have been provided ample time to ask questions and I have been clarified 

to my satisfaction I,……………………………. the undersigned, give my consent to be a 

participant of this study. 

 

SIGNATURE/ THUMB IMPRESSION: 

 

NAME OF RELATIVE:                                            

ADDRESS & PHONE  

 

 

SIGNATURE OF THE DOCTOR:                                PLACE: 

 

NAME:                                                                             DATE:                                                                       

DESIGNATION: 
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ಒಪಿ್ಪ ಗೆಪತ್ರ  

 

 

ಅಭ್ಯ ರ್ಥಿಯಕ್ರ ಮಸಂಖ್ಯಯ  : 

ದಿನಾಂಕ್ : 

ಶೀರ್ಷಿಕೆ :ತೀವ್ರ ವಾದ ಸೆ್ಟ ಮಯಯ ಲಿ್ಲ  ಹೈಪೀನಟ್ರ ೀಮಿಯಾದ ಮುನ್ನ ರಿವಿನ್ ಮಹತ್ವ  
  

  

ನ್ನ್ನ ಸ್ವ ಾಂತ್ಭಾಷೆಯಲಿ್ಲನ್ಅಧ್ಯ ಯನ್ದಪ್ರ ಕ್ರರ ಯೆಗಳಬಗೆ್ಗನ್ನ್ಗ್ಗತಳಿಸ್ಲಾಗಿದೆ.ನನುಈಅಧ್ಯ ಯನ್ದಲಿ್ಲಸೇರಿಕಾಂ

ಡಾಗ, 

ನನುದೈಹಿಕ್ವಾಗಿಪ್ರಿೀಕಿ್ರ ಸ್ಲ್ಪ ಡುತ್ತ ೀನೆಮತ್ತತ ಈಅಧ್ಯ ಯನ್ದಅವ್ಧಿಯಲಿ್ಲರಕ್ತ ಪ್ರಿೀಕಿೆ ಇಸಿಜಿ,ಹೃದಯಕ್ರಣ್ವ ಗ

ಳು,ಎದೆಯಕ್ಷ–ಕ್ರರಣ್ಪ್ರಿೀಕಿೆನ್ಡೆಯಲ್ಲದೆಎಾಂದುನನುಅರ್ಿಮಾಡಿಕಾಂಡಿದೆದ ೀನೆ. 

ರಕ್ತ ಪ್ರಿೀಕಿೆ ಗಳುನ್ನ್ನ ಚಿಕ್ರತೆ್ ಯಲಿ್ಲ ಒಳಗಾಂಡಿರುವ್ದಿನ್ನಿತ್ಯ ದಆರೈಕೆಯಒಾಂದುಭಾಗವಾಗಿದೆಮತ್ತತ ಯಾವುದೇ

ಹೆಚ್ಚು ವ್ರಿಅಪಾಯಕೆೆ ಒಳಪ್ಡಿಸುವುದಿಲಿ್ ಎಾಂದುನನುಅರ್ಿಮಾಡಿಕಾಂಡಿದೆದ ೀನೆ. 

ನ್ನ್ನ ಒಪ್ಪಪ ಗ್ಗಯನುನ ತರಸೆ್ ರಿಸುವ್ಅರ್ವಾನ್ನ್ನ  / 

ನ್ನ್ನ ಸಂಬಂಧಿಚಿಕ್ರತೆ್ ಗ್ಗಪ್ರ ತಕೂಲ್ಪ್ರಿಣಾಮಬೀರದಿದದ ರೂಯಾವುದೇಸ್ಮಯದಲಿ್ಲ ಅದನುನ ಹಿಾಂತ್ಗ್ಗದುಕಳುು

ವ್ಹಕೆ್ರದೆಎಾಂದುನನುತಳಿದುಕಾಂಡಿದೆದ ೀನೆ 

.ನ್ನ್ಗ್ಗಪ್ರ ಶ್ನನ ಗಳನುನ ಕೇಳಲುಸಾಕ್ಷೆ್ಟ ಸ್ಮಯನಿೀಡಲಾಗಿದೆಮತ್ತತ ನ್ನ್ನ ತೃಪ್ಪತ ಗ್ಗಸ್ಪ ಷೆ್ ಪ್ಡಿಸ್ಲಾಗಿದೆ.ಈಅಧ್ಯ ಯ

ನ್ದಲಿ್ಲಸಂಗರ ಹಿಸಿದನ್ನ್ನ ಮಾಹಿತಯನುನ ಮತ್ತತ ವೈದಯ ಕ್ರೀಯವ್ರದಿಗಳನುನ ಅಗತ್ಯ ವೆನಿಸಿದರೆಪ್ರಿಶೀಲ್ಲಸ್ಬಹುದು

ಎಾಂದುತಳಿಸ್ಲಾಗಿದೆ.ರೀಗಿಯಗುರುತ್ತಅರ್ವಾಮಾಹಿತಯನುನ ಅಧ್ಯ ಯನ್ಕೆೆಸಂಬಂಧಿಸ್ದಇತ್ರರಿಗ್ಗತಳಿಯ

ದಂತ್ಅಧ್ಯ ಯನ್ಮಾಡಲಾಗುತ್ತ ದೆಎಾಂದುಖಚಿತ್ಪ್ಡಿಸಿದ್ದದ ರೆ. 
ಈಅಧ್ಯ ಯನ್ದಉದೆದ ೀಶ, ಅದರಲಾಭ್ಗಳು 

,ನಿರಿೀಕಿ್ರತ್ಅವ್ಧಿಹಾಗೂಇತ್ರೆಸಂಬಂಧಿತ್ಮಾಹಿತಯನುನ ತಳಿಸಿಕಡಲಾಗಿದೆ. 

ಹಾಗೂಇದರಲಿ್ಲನ್ನ್ನ ಭಾಗವ್ಹಿಸುವಿಕೆಸ್ವ ಯಂಪ್ರ ೀರಿತ್ಎಾಂದುಖಚಿತ್ಪ್ಡಿಸುತ್ತ ೀನೆ.ನನು, ................................. .. 

ಅಾಂಗಿೀಕ್ರಿಸಿದ, ಈಸ್ಮಮ ತಯಭಾಗವ್ಹಿಸುವ್ವ್ನಗಿನ್ನ್ನ ಒಪ್ಪಪ ಗ್ಗಯನುನ ನಿೀಡಿರುತ್ತ ೀನೆ. 

  

ಭಾಗವ್ಹಿಸುವ್ರಸ್ಹಿ:                                                            ಸಾಕಿ್ರಧಾರರಸ್ಹಿ: 

ಹೆಸ್ರು:                                                                                        ಹೆಸ್ರು: 

ವಿಳಾಸ್ಮತ್ತತ ಫೀನೆ್ ಾಂಖ್ಯಯ : 

  

  

  

ಸಂಬಂಧಿಕ್ರಒಪ್ಪಪ ಗ್ಗ (ರೀಗಿಗ್ಗಗರ ಹಿಸ್ಲುಮತ್ತತ ಸ್ಮಮ ತಸ್ಲುಸಾಧ್ಯ ವಿಲಿ್ದಸಂದಭ್ಿದಲಿ್ಲ ) 

 

ನನು (ಹೆಸ್ರು) .............................. .. ............ (ಸಂಬಂಧಿ) (ರೀಗಿಯ) ........................... 

ಅಧ್ಯ ಯನ್ದಕಾಯಿವಿಧಾನ್ಗಳಬಗೆ್ಗತಳಿಸ್ಲಾಗಿದೆ.ನ್ನ್ನ ವಾಡನ ಿಚಿಕ್ರತೆ್ ಗ್ಗಪ್ರ ತಕೂಲ್ಪ್ರಿಣಾಮಬೀರದಿದದ ರೂ

ಸ್ಹಈಸ್ಮಮ ತಯನುನ ನಿರಾಕ್ರಿಸುವ್ಅರ್ವಾಯಾವುದೇಸ್ಮಯದಲಿ್ಲ ಅದನುನ ಹಿಾಂತ್ಗ್ಗದುಕಳುು ವ್ಹಕೆ್ರದೆಎಾಂ

ದುನನುತಳಿದುಕಾಂಡಿದೆದ ೀನೆ. 

ಪ್ರ ಶ್ನನ ಗಳನುನ ಕೇಳಲುಸಾಕ್ಷೆ್ಟ ಸ್ಮಯವ್ನುನ ನ್ನ್ಗ್ಗಒದಗಿಸ್ಲಾಗಿದೆಮತ್ತತ ನ್ನ್ನ ತೃಪ್ಪತ ಗಾಗಿನನುಸ್ಪ ಷೆ್ ಪ್ಡಿಸಿದೆದ ೀ

ನೆ, ..................................ಅಾಂಗಿೀಕ್ರಿಸಿದ, ಈಅಧ್ಯ ಯನ್ದಪಾಲೆ್ಗಳುು ವ್ವ್ಎಾಂದುನ್ನ್ನ ಒಪ್ಪಪ ಗ್ಗನಿೀಡಿ. 
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ಸ್ಹಿ/ಥಂಬ್ಇಾಂಪ್ರ ಷ್ನ್: 

ಸಂಬಂಧಿಹೆಸ್ರು: 

ವಿಳಾಸ್&ಫೀನ್ 

ವೈದಯ ರಸ್ಹಿ:     ಸ್ಥ ಳ: 

ಹೆಸ್ರು: 

ವಿಳಾಸ್&ಫೀನ್    ದಿನಾಂಕ್: 
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ANNEXURE III 

KEY TO MASTER CHART 

 

1.SEX  

F- female 

M-male . 

2.Y - yes 

3.N – no 

4.DM – Diabetes Mellitus 

5.HTN – Hypertension 

6.MI- WALL 

-A- anterior wall 

-AL- antero-lateral wall 

-AS- antero-septal wall 

-IW- inferior wall 

-SEPTAL 

7.EF –ejection fraction 

8.APE-acute pulmonary edema 

9.T- thrombolysis 

10.PCI – percutaneous coronary intervention 

11.POBA – percutaneous old balloon angioplasty 

12.NO- no interventions done 
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13. G1 - HYPONATREMIA ON ADMISSION 

14. G2- HYPONATREMIA WITHIN 72HOURS 

15. MILD - MILD HYPONATREMIA 

16. MOD - MODERATE HYPONATREMIA 
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