“STUDY OF THYROID HORMONE PROFILE
IN PATIENTS WITH ACUTE CORONARY
SYNDROME”

BY
REG NO: BG0122015

Biggertation

Submitted to
KAHER, Belagavi, Karnataka

In partial fulfilment
of the requirements for the degree of

M.D.

IN
GENERAL MEDICINE

DEPARTMENT OF GENERAL MEDICINE

J. N. MEDICAL COLLEGE
BELAGAVI - 590010. KARNATAKA

SEPTEMBER/OCTOBER 2025




KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH,
BELAGAVI

Envdorsement by the IBHOIB/ Principal/
Bead of the Insgtitution

This is to certify that the dissertation entitled "STUDY OF THYROID HORMONE
PROFILE IN PATIENTS WITH ACUTE CORONARY SYNDROME” is a

bonafide research work done by REG NO: BG0122015.

}LX W
Dr. REKHA S PATIL wvp Dr.(Mrs.) N.S. MAHANTSHETTI MD

PRINCIPAL

Professor and Head, Principal  fawaharia! Nehru Medical College
BELAGAVI

Department of General Medicine, J. N. Medical College,
J. N. Medical College, Nehru Nagar, Belagavi — 10

Nehru Nagar, Belagavi — 10
Peduox & HOD
Dapt, of Medicive

| W w ol Caliags ‘dﬂnl -
Date: 273/ /a6 Date: 23[2/26

Place : Belagavi Place : Belagavi




UNDERTAKING

I, REG NO: BG0122015, hereby declare that the information and the data
mentioned in my dissertation entitled "STUDY OF THYROID HORMONE
PROFILE IN PATIENTS WITH ACUTE CORONARY SYNDROME” belongs
to me and is original. I am aware of the definition of plagiarism as detailed below:

e An act or instance of using or closely imitating the language and thoughts of
another author without authorization and the representation of that author’s
work as one’s own, as by not crediting the original author.

e A piece of writing or other work reflecting such unauthorized use or imitation.

e The deliberate or reckless representation of another’s words, thoughts or ideas
as one’s own without attribution in connection with submission of academic

work, whether graded or otherwise.

I hereby declare that the dissertation prepared by me is original one and does
not involve plagiarism anywhere. In case at a later stage, it is found that I have
indulged in plagiarism, then I am solely responsible for the same and the institution is
at liberty to take any disciplinary action against me including cancellation of

dissertation or any other penalties imposed by the University.

Date: ;gg/fo%/?/w{ %/’M‘ WAN

Place: Belagavi REG NO: BG0122015



PLAGIARISM ACCEPTANCE CERTIFICATE

A
<

MKLE JAWAHARLAL NEHRU MEDICAL COLLEGE {é‘,}‘;
S (A constituent unit of KLE Academy of Higher Education & Research Deemed-to-be-University)

(Recognized by National Medical Commission, New Delhi)

Accredited ‘A+’ Grade by NAAC (34 Cycle) Placed in Category ‘A’ by MoE (Gol)
Nehru Nagar, Belagavi- 590 010, Karnataka, INDIA
¢, 0831 -2471350 R 0831-2470759 £ www.Inme.edu ¥ incipal@lnmc.edu
%
Ref No: MDC/PG/ Date: 24-03-2025
"ACCEPTANCE LETTER”

The softcopy of thesis entitled: “STUDY OF THYROID HORMONE PROFILE IN
PATIENTS WITH ACUTE CORONARY SYNDROME” has been submitted for anti-
plagiarism check through Turnitin software. The scan has been carried out and the

scanned output reveals a match percentage of 06% which is within the acceptable limits

Dr. (Mrs.) N.S. Mahantashetti.

Chairperson-Antiplagiarism Committee &
Principal,
J. N. Medical College, Belagavi.

of 10% as per the guidelines given by UGC.

Guide.

?ww/.
-

To,

Reg. No. BG0122015
Postgraduate Student,

2022-23 Batch,

Department of General Medicine
J. N. Medical College, Belagavi.



ETHICAL CLEARANCE CERTIFICATE

K.L.E. ACADEMY OF HIGHER EDUCATION AND RESEARCH

(Deemed — to- be- University)
Accredited *A+" Grade by NAAC in (3¢ Cycle) Placed in Category ‘A" by MHRD (Gol)
JNMC INSTITUTIONAL ETHICS COMMITTEE

JAWAHARLAL NEHRU MEDICAL COLLEGE,
NEHRU NAGAR, BELAGAVI-590010 (KARNATAKA-INDIA)

Website: http//www.jnmc.edu - Phone: (+91-(0)831 Office : 2472550
E-Mail : dome@jnmc.edu Principal: 2471701

Fax No. +91 (0)831 — 2470759
Ref No.MDC/JNMCIEC/ 9S8 Date: 15/05/2023
To,

PG Student in General Medicine
J. N. Medical College,
BELAGAVIL

Sub: Institutional Ethical Clearance for the study.

With reference to the above, we wish to inform you that your proposed research project titled
“STUDY OF THYROID HORMONE PROFILE IN PATIENTS WITH ACUTE
CORONARY SYNDROME?, is ethical and justifiable. The proposed research project has been

cleared by the INMC Institutional Ethics Committee.

Q=3

(Dr. Smiga Sonoli) (Dr. Harsha Hegde)
Member Secretary Chairman,
JNMC Institutional Ethics Committee JNMC Institutional Ethics Committee
J.N.Medical College, Belagavi. J.N.Medical College, Belagavi



LIST OF ABBREVIATIONS

ACC: American College of Cardiology
ACCP: American College of Chest Physicians
ACS: Acute Coronary Syndrome

AHA: American Heart Association

AMI: Acute Myocardial Infarction

aPTT: Activated Partial Thromboplastin Time
AV: Atrioventricular

BNP: B-type Natriuretic Peptide

CABG: Coronary Artery Bypass Grafting
CAD: Coronary Artery Disease

CAG: Coronary Angiography

CHD: Coronary Heart Disease

CK-MB: Creatine Kinase-Myocardial Band
CO: Cardiac Output

CRP: C-Reactive Protein

CVA: Cerebrovascular Accident

DBP: Diastolic Blood Pressure

DBP: Diastolic Blood Pressure

DM: Diabetes Mellitus

ECG: Electrocardiography/Electrocardiogram
EF: Ejection Fraction

ESS: Euthyroid Sick Syndrome

fT3: Free Triiodothyronine

fT4: Free Thyroxine

Vi



GP: Glycoprotein

HDL: High-Density Lipoprotein

HTN: Hypertension

ICMR: Indian Council of Medical Research

IHD: Ischemic Heart Disease

IL-6: Interleukin 6

INDIAB: India Diabetes

LDL: Low-Density Lipoprotein

LMWH: Low Molecular Weight Heparin

LT3S: Low T3 Syndrome

LV: Left Ventricle/Left Ventricular

MACE: Major Adverse Cardiac Events

MI: Myocardial Infarction

NSTEMI: Non-ST-segment Elevation Myocardial Infaoat
NTIS: Non-Thyroidal lliness Syndrome

PCI: Percutaneous Coronary Intervention

PR: Pulse Rate

RR: Respiratory Rate

rT3: Reverse Triiodothyronine

SBP: Systolic Blood Pressure

SCAI: Society for Cardiovascular Angiography antefmentions
SD: Standard Deviation

SERCA: Sarcoplasmic Reticulum Gaftdenosine Triphosphatase
sIL-6R: Soluble Interleukin-6 Receptor

STEMI: ST-segment Elevation Myocardial Infarction

Vii



SVR: Systemic Vascular Resistance

T3: Triiodothyronine

T4: Thyroxine

TFT: Thyroid Function Test

TH: Thyroid Hormone

TIMI: Thrombolysis In Myocardial Infarction
TR: Thyroid Hormone Receptor

TRE: Thyroid Hormone Response Element
TSH: Thyroid Stimulating Hormone

UA: Unstable Angina

VLDL: Very Low-Density Lipoprotein

viii



ABSTRACT

Background: Thyroid hormones play a crucial role in cardiovdacdunction, yet

their relationship with acute coronary syndrome @) Cremains incompletely
understood. This study aimed to evaluate thyroidniome profiles in patients with
ACS and investigate potential associations withicdl presentation, angiographic

findings, and cardiac biomarkers.

Methods. A cross-sectional study was conducted on 127 patidimagnosed with
ACS. Thyroid function tests, lipid profiles, cardisbiomarkers, and coronary
angiography were performed. Patients were categprimased on thyroid status, and

associations with various clinical and laboratoaygmeters were analyzed.

Results: Of the 127 patients, 73.2% were male, and 60.6% \aged 51-70 years.
Thyroid dysfunction was present in 34.6% of pasesubclinical hypothyroidism in
15.7%, overt hypothyroidism in 9.4%, and hypertligisom in 9.4%. The most
common clinical presentations were chest pain @.&nd dyspnea (72.4%).
Diabetes mellitus with hypertension was the mosvalent comorbidity (39.4%).
Single vessel disease was the predominant angioigréipding (44.9%), followed by
double vessel disease (32.3%) and triple vesseasis (22%). STEMI was the most
common ECG finding (39.4%), followed by unstablegiaa (28.3%) and NSTEMI
(23.6%). No statistically significant associationsre found between thyroid status
and age (p=0.32), ECG findings (p=0.93), coronargi@graphic findings (p=0.23),

Troponin T levels (p=0.17), ejection fraction (p#®), or lipid parameters.

Conclusion: A substantial proportion of ACS patients have tigrdysfunction,
particularly hypothyroid conditions. However, iretacute setting, thyroid status does

not significantly influence the clinical presentatj angiographic findings, or



laboratory parameters of ACS. These findings sugties thyroid dysfunction and
ACS may coexist without direct pathophysiologicaleraction in the acute phase.
Nevertheless, the high prevalence of thyroid abaditi|es in ACS patients warrants
routine thyroid function evaluation in this popidet, as it may influence long-term

cardiovascular outcomes.

Keywords: Acute Coronary Syndrome; Thyroid Function Tests; Hypothyroidism;
Coronary Angiography; Cardiovascular Disease; Thyroid Hormones;, STEMI;

NSTEMI; Unstable Angina; Indian Population
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Introduction

INTRODUCTION

From unstable angina to non-ST-segment elevatiomcargial infarction
(NSTEMI) to ST-segment elevation myocardial infamot(STEMI), Acute Coronary
Syndrome (ACS) encompasses a range of clinicalrdiiss! This life-threatening
condition remains a significant global health burdeith approximately 7 million
people experiencing ACS annually worldwid&lhe complex interplay between
various endocrine systems and cardiovascular fumdtas emerged as a crucial area
of research, with particular attention being dieectowards understanding the role of

thyroid hormones in ACS.

Through both genetic and non-genomic processespithyhormones are
essential for maintaining cardiovascular homeosfaEhese hormones affect cardiac
contractility, heart rate, cardiac output, and eyst vascular resistance, making them
crucial regulators of cardiovascular functrnRecent evidence suggests that
alterations in thyroid hormone levels may not omfluence the risk of developing

ACS but might also significantly impact its cliniaurse and outcomés.

The relationship between thyroid dysfunction anddicvascular disease has
been well-documented, with both hypothyroidism ahgperthyroidism being
associated with increased cardiovascular riskowever, the specific patterns of
thyroid hormone alterations in the setting of AQ®l dheir prognostic implications
remain subjects of ongoing investigatfbihe concept of "sick euthyroid syndrome"
or "non-thyroidal illness syndrome" (NTIS), chaexized by changes in thyroid
hormone levels without underlying thyroid disedsa&s been increasingly recognized

in acute cardiac events.
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Introduction

Several studies have demonstrated that low T3 symelr characterized by
decreased serum T3 levels with normal TSH, is cominogpatients with ACS and
may serve as a predictor of poor outcoffeShe pathophysiological mechanisms
underlying these hormonal changes are complex iaaty linvolve multiple factors,
including inflammatory cytokines, altered deiodieativity, and changes in thyroid

hormone transport and metabolish.

Moreover, emerging research suggests that thyradmbne levels at
presentation may have prognostic value in ACS ptfé Low T3 levels, in
particular, have been associated with increasedatitgr larger infarct sizes, and
poorer left ventricular functioff Understanding these associations could have
significant implications for risk stratification driherapeutic decision-making in ACS

management.

Despite these observations, there remains conbigedebate regarding the
optimal approach to thyroid function assessmenA@S patients and the potential
therapeutic implications of thyroid hormone altemas!® This study aims to
comprehensively evaluate thyroid hormone profilepatients presenting with ACS,
examining their relationship with clinical preseidas, disease severity, and short-

term outcomes.

The findings from this research could potentialbntibute to improved risk
stratification strategies and help identify pateentho might benefit from more
aggressive management or closer monitoring. Furtbey, understanding the patterns
of thyroid hormone alterations in ACS could providesights into potential

therapeutic targets and guide future researchniotel treatment approaches.
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Aims & Objectives

AIMS AND OBJECTIVES

Objectives:

1. To study of thyroid hormone profile in patientshwAcute coronary syndrome
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Review of literature

REVIEW OF LITERATURE

ANATOMY OF HEART

The heart is a muscular, conical, hollow organ #iist behind the sternum in
the middle of the chest.It resembles a closed fist in size and weighs eetw250

and 300 ¢®°

LAYERS OF HEART WALLS

The pericardium encloses three layers that makibemeart wall*’ 8

1. Epicardium: the visceral layer of the serous pedzan forms the outside
layer of the heart wall.

2. The myocardium, the muscular middle layer of tharlie wall, contains
the conducting system and excitable tissue.

3. The endocardium.
A subendocardial layer and a middle concentricidaye

The subepicardial and subendocardial layers makéhepnajority of the

remaining heart.
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Figure 1: Layers of Heart
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STRUCTURE AND FUNCTION *°

“The left and right pumps, which deliver blood tetpulmonary and systemic
circulations, are made up of the four chamber$iefiteart. The right atrium receives
deoxygenated blood from the lungs and the rest@fbbdy through the superior and
inferior vena cavae. Furthermore, deoxygenateddofloom the heart muscle itself
can seep into the right atrium through the cororsamys. Therefore, the right atrium
acts as a storage space for blood that has logfeoxyFrom here, the tricuspid valve
allows blood to reach the right ventricle, whichthe main pumping chamber of the

right heart.”

“Through the right ventricular outflow tract andetpulmonic valve, the right
ventricle pumps blood into the pulmonary arteryjoliithen distributes it to the lungs
for oxygenation. As the blood passes through thegducapillaries, it approaches the
oxygen in the alveoli close enough to oxygenateblbed. This oxygenated blood is

collected by the four pulmonary veins, two in e&aahg. All four of these veins open
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into the left atrium, which acts as a collectiomasp for oxygenated blood. Like the
right atrium, the left atrium pumps blood to itstrécle using both passive flow and
vigorous pumping. Consequently, the left ventrigdilled with oxygenated blood
that passes via the mitral valve. The main pumpimgmber of the left heart, the left
ventricle, sends newly oxygenated blood to theesyit circulation via the aortic

valve. The cycle is then repeated in the next beatt”

The purpose of each of the heart's four valves igttblood to flow forward
while obstructing backward flow.

CARDIAC PUMPING FUNCTION

Heart pumping physiology and cardiac mechanics e characterised in
various ways over the years and remain incompletetierstood®* The LV moves
primarily in three ways during systole: rotatioadial reduction of the inner diameter,
and longitudinal motion that brings the base cldsethe apex? Leonardo da Vinci
first characterised the ventricle's longitudinahiraction in the 15th centufy and
Harvey followed suit in the 17th century. Harveysaldemonstrated how the
ventricles shortened radially during systtldn 1883, Jager presented the idea of
dynamic systolic filling of the atria, describirlgetheart as a pressure suction pafp.
“Two decades later, Gauer's findings showed thaitwvtiilume of the heart changes in
each cardiac cycle. This was against the 1932 gaddny Hamilton and Rompf which
stated that the heart maintains a constant voluhtleraughout the cardiac cycle as it

pumps in long axis*®%

“Modern cardiac physiology textbooks continue tesaée and illustrate the
widely held assumption that the cardiac pumping lalodd flow control is by radial
squeezing actions™ On the other hand, a squeezing motion patterridwcause the

heart's overall volume to alter significantly, wiievould cause the surrounding
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tissues to shift. Since this pumping method usés af energy, it probably doesn't
adequately describe how the heart pumps. Recetliesthave demonstrated that the
heart's outside volume remains rather constantugiout the cardiac cycle,
indicating that measurement mistakes in two-din@arai (2D) imaging techniques

are the source of earlier data indicating signiftozariations in outer volunté.

“Since the longitudinal motion of the ventricle h&gen shown to be
substantially correlated with LV function, theresHzen a noticeable surge in interest
in this phenomenon during the past two decalem”1986, Lundback proposed that
the heart functions similarly to a piston pumpusing the spherical AV-plane, also
known as the\V-piston, a piston-like unit that moves longitudigdack and forth to
accomplish the pumping task. This idea states tth@texterior volume of the heart
remains relatively constant during the heart cyuld that the heart is regulated by
inflow. “The spherical AV-plane's diameters vary tgwards the atria and down
towards the ventricles, causing volumes to be eckat the heart as it swings back
and forth. Due to pressure gradients created bypdnep's input, these volumes\(-
volumes) allow the AV-plane to hydraulically retuta its upper position during
diastole.?® Energy-efficient, this pumping method preserves ateuslynamics over
the cardiac cycle and during crucial moments liké@#lane acceleration, retardation,
and direction changes. “Lundbéck also built a meidz pump called the dynamic
displacement pump, oAV-pump, which is comparable to both dynamic and
displacement pumps and is based on the pumpingiplkes found in the human heart.
Studies that were published a few years ago prakiedsignificance of AV-plane

displacement as a contributor to the cardiac pugiuinction.”®
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CORONARY CIRCULATION *°

Both the left major coronary artery and the rigbtanary artery supply blood
to the heart. Eighty percent of the blood to therhmuscle is carried by the left major
coronary artery. This short artery splits into ttm@anches: “the circumflex coronary
artery, which supplies blood to the lateral andiguasr parts of the left ventricle, and
the left anterior descending artery, which suppliked to the anterior two-thirds of
the interventricular septum and the adjacent portb the left ventricular anterior

wall.”

The inferior wall of the left ventricle, right atmn, and right ventricle are

supplied by the right coronary artery and its breasc

The heart's surface is covered in coronary artexeb veins. “The coronary
sinus, which runs in the left posterior atriovesutar groove and opens into the right
atrium, is where the majority of coronary veinstarii Thebesian veins are other tiny

veins that open straight into the heart's four dhens

Figure 2: Coronary Circulation
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HISTORICAL VIEW

Coronary thrombosis has been recognised as a chuth since the early
1800s. Following a number of observations, Obrgsteirazhesko, and Herrick
documented the clinical characteristics of an acug®cardial infarctiorf? James
Herrick highlighted the value of rest as the solatment strategy for myocardial
infarction in 1912, and it was recommended unté trarly 19508 also brought
about the invention of electrocardiography (ECG)hioh was developed by
Einthoven in 1902 and is currently the primary diestic method for acute
myocardial infarctiorf’ Beta blockers emerged as a potential treatmenbropt
lessen the harm that ischaemia cad¥estcher and Verstraete were experimentally
the first to utilise thrombolytic drugs during theperfusion era in the 1950s and
1960s* Chazov et af? and Rentrop et &f transformed the field in the 1970s by
demonstrating that intracoronary infusion of stogptase, a thrombolytic drug, could
dissolve intracoronary thrombus. According to resedy De Wood et &f, 90% of
patients with alterations in the ST segment hadusog thrombi in their coronary

arteries.

CORONARY ARTERY DISEASES

An insufficient blood supply (circulation) to a lited area as a result of
blockage of the blood arteries supplying the asekniown as ischaemia. An organ
(such as the heart) is said to be ischaemic # ihot receiving enough blood and
oxygen. Heart issues brought on by constricted th@aronary) arteries that feed
blood to the heart muscle are referred to as isoltabeart disease, coronary heart
disease (CHD), or coronary artery disease. Athérossis, or plague accumulation, is

the most common cause of the narrowing, though dbloots and blood vessel
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constriction can also be the reason. In the USaaodnd the world, it is the leading

cause of deatfr: %
There are two clinical classes of coronary heagate patients’

» Stable angina group
* Acute coronary syndrome group (ACS), which comgris@n-ST-segment
elevation myocardial infarction (NSTEMI), ST-segrhetevation myocardial

infarction (STEMI), and unstable angina (UA).

ACUTE CORONARY SYNDROMES

The phrase "acute coronary syndrome" best descab&sdden reduction in

coronary blood flow that manifests as myocardieh&emia or infarction.

Epidemiology of ACS

Globally, cardiovascular diseases account for aboatthird of all fatalitieS®
Ischaemic heart disease (IHD) is the most commodi@zascular diseasg.In fact,

IHD is recognised as a significant risk to 21sttaensustainable developmefit.

It is anticipated that the rising incidence of IH@Il persist as a result of
population ageing as well as the rising prevalesfogbesity, diabetes, and metabolic
syndromée®! The ageing of the world's population has increafachatically over the
last 20 year#? In fact, according to UN predictions, the propamtiof people over 65
will rise from one in eleven in 2019 to one in bix 2050* IHD in the current age is
also influenced by psychological strain, emergingia relationship problems, and

sleep deprivation of less than six hours per night.

The prevalence of coronary artery disease is highoth industrialised and

developing nations. According to current estimatEsived from epidemiologic
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research conducted across the nation, the preval®n€HD ranges from 2% to 7%
in rural people and from 7% to 13% in urban are&scording to epidemiologic

studies, India currently has more than 30 millieses of CHO?

Among Indians living in India, the prevalence of BAisks is 21.4% for
diabetic patients and 11% for non-diabetic indieilsd® The concerning increase in
coronary risk factors such as diabetes, hypertansaherogenic dyslipidaemia,
smoking, central obesity, and physical inactivitight be attributed to the growing
incidence of coronary heart disease (CHD) in Inthdia's burden of cardiovascular
risk factors has increased over the past 20 yasrsarapid urbanisation and lifestyle

change$?®

ETIOLOGY OF ACUTE CORONARY SYNDROME

Coronary artery disease is a multifactorial phenuoné®
Etiologic factors can be broadly categorized int&
» Gender, age, genetics, and family history arerathangeable.

» Modifiable factors include lipid levels, smokingpesity, diabetes,

hypertension, and psychosocial issues.
» Smoking:

According to the June 2017 Global Adult TobaccovB8w?2 report, the
prevalence of tobacco use among Indian adults 4§eand older has decreased by
6%. Male smoking rates have been steadily declifiimigp 1995-1996 to 2016—-2017,
while female smoking rates have decreased from 2029 within the same time

period. “Global average of tobacco use (22%) iselothan males who have a higher
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prevalence (23.6%)."The most significant modifialaled reversible risk factor for

CVD is tobacco smokind’.
» Diabetes

One in ten Indians over the age of eighteen hagsmtdd blood glucose. In
2017, India has more than 73 million cases of defemore than any other country
in the world. In India, 8.8% of people between #yes of 20 and 70 have diabetes,
making it a problem. “The rising prevalence of ditds and other non-communicable
diseases can be attributed to rapid urbanisatiobafisation, sedentary lifestyles, bad
diets, overweight and obesity, tobacco use, andjdorlife expectancies .” By
implementing behavioural adjustments that pricites healthy, balanced diet and

frequent exercise, the burden of diabetes can bsiderably decreasédl.
» Hypertension

In India, one in four people over the age of eightbas high blood pressure.
In India, hypertension is responsible for 10.8%albffatalities. “Over the past thirty
years, its frequency is sharply increased in bobam and rural areas. both in urban
and rural areas.By 2025, this burden is prediatelubive doubled from 118 million in
2000 to 213.5 million. “According to estimates,1&%CAD, 21% of PVD, 24% of

AMI, and 29% of strokes are due to hypertensitn.”
» Obesity

Obesity prevalence is startlingly rising, particlyain cities. Between 1975
and 2016, the prevalence of obesity has tripletajlg. Thirty to sixty-five percent of
adults in metropolitan areas are overweight or eb&glians living in cities have a

higher body mass index (BMI) (about 24—25) tharséhliving in rural areas (around
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20). Obesity around the abdomen is more concethiug a higher BMI. Men's waist-
to-hip ratio is 0.99 in urban settings comparedd1®5 in rural ones. “Abdominal
obesity is more common than overall obeSiysian adults with BMIs of greater than
21 kg/m2 were at risk of developing Type |l dialsetechaemic heart disease, stroke,
hypertension, osteoarthritis, and malignancies .m@aed to the Caucasian
population, Asians are more prone to lead sederifestyles and engage in less

frequent physical activity>®
» Dyslipidemia

“Asian Indians have a different pattern of atherogedyslipidemia with low
HDL, high triglycerides, and a high concentratioh tmy dense LDL particles.
According to a 2014 study by the Indian CounciM#dical Research (ICMR), there
was no difference between urban and rural areasabmost three-fourths (79%) of
the general population had at least one abnorrpa fparameter. According to a
number of studies, the prevalence of hypercholelstemia, hypertriglyceridemia,
low HDL-C, and high LDL-C is 13.9%, 29.5%, 72.3%dal1.8%, respectively using
representative samples from all areas and age gronmearly 25% of Indians and
other South Asians elevated levetsQ mg/dl) of Lp(a) is a significant risk factor.
Female gender, obesity, sedentary lifestyle, deshalysglycemia, and hypertension

are all factors that are significantly linked testigidaemia.®
» Dietary habits and exercise

Even though about half of Indians are vegetariéims,risk of diabetes and
cardiovascular disease are on par with or highem those of nonvegetarians, similar
to the Western population. Indians have irreg@ating habits and eat a lot of

carbohydrates. The typical Indian diet consistdaify meals that are higher in carbs,
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high-fat dairy products, butter, ghee, and cheéseala has the highest rates of CAD
in India because to its culture and custom of cogkivith coconut oif? In Indian
culture, it's standard practice to reuse cooking which raises transfatty acids.
Compared to the rest of the world, Indians eat fefnessh fruits and vegetables. The
Indian subcontinent has a unique prevalence of mdtion, with low birth weights
and high rates of malnutrition on the one hand, astarp rise in obesity and related
morbidities on the other. Higher CAD mortality walso linked to low educational
attainment and poor living conditions. Due to aietyr of metabolic, social, and
cultural maladjustments, CAD is more common amoagr people of rich nations
and rich people of poor countries. Rapid lifestthe@nges brought on by urbanisation
and dietary changes that coincide with such econoatdvancements could be
additional explanations. According to a study by timdian Council of Medical
Research—India Diabetes (ICMR-INDIAB), regular phgkactivity was seen in less

than 10% of the population and every second pessphysically inactive®
» Genetic factors

The high familial frequency of coronary artery dise suggests a potential
hereditary component. Several studies indicate ¢eatain "candidate genes" may
exist and are linked to the pathways that causenemy heart disease. Numerous
genes that are predisposed to CAD have been igehtify studies. These results,
however, are not entirely consistent. 109 loci hbeen linked to coronary artery
disease (CAD) and can explain the role of genetdables, according to the
Coronary Artery Disease Genome-wide Replication Kteda-analysis™ study and
other genome-wide association studies. Accordingédain theories, the risk is
increased when genes interact with environmentabbigs like smoking, and the

combined effect may be more than the total of ffects of either factor alone. Since
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CAD is complex and regulated by several genesijlitbe challenging to identify a

single genetic locus that is at fatit.

“PATHOPHYSIOLOGY OF ACS”

% “Initiation of Atherosclerosis: Role of the Endothdium”

“ Atherosclerosis which is a continuous processplaique building mostly
involves the intima of large and medium-sized &terlt develops steadily over the
course of a person's lifetime and eventually shagvas an acute ischemic event. This
process is influenced by a number of coronaryfaskors, such as smoking, diabetes,
high blood pressure, and high cholestéfdlhe atherosclerotic process is largely
initiated by endothelial dysfunction, which is cadsby these risk factors damaging
the blood vessel's endothelium. Dysfunctional enelaim is characterized by
diminished nitric oxide availability and excessmedothelin-1 production, leading to
impaired vascular homeostasis. Additionally, insexh expression of adhesion
molecules, including selectins, vascular cell agitesnolecules, and intercellular
adhesion molecules, along with heightened bloodntfnogenicity due to the release

of various locally active substances, further dbute to endothelial dysfunctiori®”
% “Progression of Atherosclerotic Plaque: Role of Inmmation”

“After the endothelium is injured, inflammatory Is2-monocytes in
particular—migrate into the subendothelium by dtiag themselves to endothelial
adhesion molecules. Once there, they differeniidtemacrophages. Fatty streaks are
created when macrophages break down oxidised lowsHyelipoprotein (LDL) that
has also gotten through the artery wall and tuineamfoam cells. The cytokines and
chemoattractants released by the activated maaogeph@@uch as interleukins, tumour

necrosis factorn, and monocyte chemoattractant protein 1) contihheeprocess by
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attracting more macrophages and vascular smootlcleniells, which produce
extracellular matrix components, to the plague . sAeditionally, macrophages
produce matrix metalloproteinases, which are ensynigat break down the
extracellular matrix and cause plaque to ruptdRlaque vulnerability and rupture
propensity are significantly influenced by the eaf smooth muscle cells to
macrophages. Plaque rupture is clinically asymptmria 99 percent of instances,
however it can cause ACS. Rate of Progression of Atherosclerotic lesions is

variable, nonlinear, and unpredictabTé."
s “Plaque Stability and Susceptibility to Rupture”

The stability of atherosclerotic plaque varies. Higsk or vulnerable plaques
are characterized by extensive lipid cores, ttbnofis caps, a high concentration of T
lymphocytes and macrophages, and a relative deéigi®f smooth muscle cells.
Additionally, these plaques exhibit increased locekpression of matrix
metalloproteinases, which degrade collagen, edcemiitward remodeling, enhanced
plague neovascularization, and a higher likelihobihtraplaque hemorrhage, all of
which contribute to their instability and risk ofipture® Even within the same
individual, the makeup of human atheroscleroticqpés varies remarkabf§. An
increase in macrophage activity at the plaqueisiieked to inflammation, which is a
particularly significant factor in determining tHeulnerability" of plaque¥®. This
increased activity causes the lipid core to enlagd the plaque cap to thin, two
properties that make the plague more susceptiblegture. The number of plague
rupture§®has been observed to positively correlate withatky levels of C-reactive

protein (CRP), which may indicate the activity bése macrophag8s.
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% Plague Disruption, Thrombosis, and ACS

The endothelium, inflammatory cells, and blood thbmgenicity all interact
intricately in the pathophysiology of AC®.According to angiography, noncritical
coronary lesions (less than 50% stenosis in theseVsswidth) may be linked to
sudden progression to severe or complete occlusiod may ultimately be
responsible for up to two-thirds of ACS caf&%Several factors influence the extent
of thrombus formation and determine whether a $igepiaque rupture will lead to
acute coronary syndrome (ACS). These include thanba between antithrombotic
and prothrombotic mechanisms in the patient, thversty of the plaque rupture, the
level of inflammation at the rupture site, locabdd flow dynamics, and the plaque's
lipid and tissue factor content”Research employing intravascular ultrasonography
has demonstrated that numerous plaque ruptures$ fpar the culprit lesion are

present in at least 80% of patients with AES.

About 75% of fatal MIs are caused by plaque ruptaezording to autopsy
investigations, while the remaining 25% are caubgdsuperficial endothelium
degradatiod? “When a plaque rupture or endothelial erosion ogcuthe
subendothelial matrix—rich in tissue factor, a potgrocoagulant—becomes exposed
to the bloodstream. This exposure triggers platatdiesion, followed by platelet
activation and aggregation, ultimately leading hoombus formation. Two types of
thrombi can develop: a fibrin-rich thrombus (redtgl which forms due to activation
of the coagulation cascade and reduced arterial, flar a platelet-rich thrombus
(white clot), which arises in areas of high shderss and causes only partial arterial
occlusion.” Total blockage results from the comnoaeurrence of red clots overlaid
on white clots. Thrombosis has a key part in thagahysiology of AC, according to

multiple lines of evidenc&

Page 17



Review of literature

Figure 3: Pathophysiology of ACS

Figure 4: Pathophysiology of ACS
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THERAPEUTIC GOALS AND APPROACHES FOR ACS

The clinical severity of ACS is comparable to thevesity of coronary
angiography and angioscopy results. Patients WitBNH develop red clots, but those
with UA/NSTEMI only have white clots. Different tément objectives and strategies
are required for UA/NSTEMI and STEMI because toirthdistinct underlying
pathophysiologies. Revascularisation is commonkdu® improve blood flow and
avoid reocclusion or repeated ischaemia, while tlnotnbotic therapy in
UA/NSTEMI aims to stop more thrombosis and allowdegenous fibrinolysis to
break up the thrombus and lessen the severityrohaoy stenosis. On the other hand,
in STEMI, the infarct-related artery is typicallpropletely blocked, and the first line
of treatment is either immediate pharmacologicgbertision or catheter-based
reperfusion, which aims to restore normal coronalnod flow. In every instance,
additional treatments including lipid-lowering arathti-ischemic medications are

utilised to stabilise plaques over tirffe.
% Early assessmerit

Since the symptoms of STEMI and UA/NSTEMI are samila 12-lead
electrocardiogram (ECG) and medical evaluatiomaaessary to distinguish between
the two. According to the American Heart AssociatidHA) and American College
of Cardiology (ACC) 2023 guidelines for managing MSTEMI, patients who
exhibit symptoms suggestive of ACS should be di@¢d call 9-1-1 and directed to a
facility capable of 12-lead ECG recording, biomarketermination, and physician
evaluation (such as an emergency department [ED]) patient has previously been
prescribed nitroglycerin, they should be told tketmne dose sublingually as soon as
possible if they experience any chest pain or digod. The patient should dial 9-1-1

right once if there is no improvement in symptomsfahey get worse five minutes
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after taking one dose of nitroglycerin. Health careviders should focus on patients
who are at higher risk of ACS, such as those whee lthabetes, peripheral vascular
disease, cerebral vascular disease, known coramgaty disease (CAD), or a 10-year
Framingham risk of CAD of 20% or higher. They shibalso teach patients how to

recognise the symptoms of ACS and how to call 9ribiit away if they appear.

All patients should be treated as high-prioritage cases if they arrive at the
emergency department with chest pain or other symgtthat could indicate ACS.
For chest discomfort, evaluation and treatment khadhere to a set, institution-
specific strategy. An urgent cardiology consultati® recommended if the emergency
department physician is unsure of the initial dizgja and treatment plan. About 20%
to 25% of the 6 to 7 million people who visit ememgy departments (EDs) in the US
each year with chest pain or other symptoms thaldcmdicate ACS are ultimately
diagnosed with UA or MI. The image displays thefatiéntial diagnosis for people

experiencing chest pain.

Figure 5: Differential Diagnosis of Chest Pain

Nonischemic cardiovascular
Aortic dissection®
Myocarditis
Pericarditis
Hypertrophic cardiomyopathy
Stress cardiomyopathy

Chest wall/musculoskeletal
Cervical disk discase
Costochondritis
Herpes zoster
Neuropathic pain
Rib fracture

Pulmonary
Pneumonia
Pulmonary embolus®
Tension pneumothorax®
Pleurisy

Gastrointestinal
Cholecystitis
Peptic ulcer discase

Nonperforating
Perforating®

Gastroesophageal reflux disease
Esophageal spasm
Boerhaave syndrome (esophageal rupture with mediastinitis)®
Pancreatitis

Psychiatric
Depression
Anxiety disorder/panic attack
Somatization and psychogenic pain disorder

* Potentially life-threatening conditions
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The 2023 ACC/AHA guidelines for managing UA/NSTEBMtate thaf*

e The initial evaluation of patients presenting withest discomfort or
symptoms suggestive of ACS should begin with prongit stratification
using standardized tools like HEART, TIMI, or GRACEores, which
integrate clinical presentations, ECG findings, aaddiac biomarkers.

» High-sensitivity cardiac troponin assays are recemaed as the preferred
biomarker strategy, with measurements at presentaind 1-3 hours later
to facilitate earlier diagnosis and risk stratifioa.

» Patients should be categorized into immediate higlh{requiring urgent
intervention), intermediate-risk (requiring eanyasive strategy within 24
hours), and lower-risk groups based on comprehensigsessment
including hemodynamic stability, electrical instépi GRACE risk score,
and presence of high-risk features.

» The guidelines emphasize a more individualized @gghr integrating both
ischemic and bleeding risk assessment from thiliiatient contact, with
treatment pathways tailored accordingly rather tfidlowing a rigid two-

step process.

* Clinical presentation’

History and physical

Both evaluating the possibility that the presentitigess is ACS and
estimating the probability of a negative outcomeeatal on a thorough and targeted
history taking and physical examination. The disfammassociated with UA is more
severe, occurs at rest, and is typically descrémedrank pain, whereas patients with

stable angina describe it as deep, poorly localdsest or arm discomfort that is
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exacerbated by activity or emotional stress aridwetl by rest, nitroglycerin, or both.
The pain or pressure usually radiates to the rjaek, left shoulder, and left arm, and
is usually found in the substernal region (or omuaaly the epigastric area). Other
than chest pain, some individuals may have "angiaivalent” symptoms, such as
the most prevalent one, dyspnoea, nausea and wgmdiaphoresis, and unexplained
exhaustion. Older adults and women are more likelfave atypical presentations.
Syncope is an uncommon ACS presenting sign. Gdyespkaking, pain that is
localised at the tip of one finger, palpable wittovement or palpation, or that is
acute, stabbing, or pleuritic is not ischaemictHa ED, chest pain that goes away
once sublingual nitroglycerin is given is not irative of ACS. The type of the
anginal symptoms, a history of CAD, male sex, adednage, and the presence of
traditional risk factors are the five most sigrafit history-related characteristics that
aid in the identification of ischaemia owing to CAIh order of significance.
Although their presence is associated with pooca@muges for patients with established
ACS, traditional cardiac risk factors (such as htgresion, hypercholesterolaemia,
diabetes, cigarette smoking, and a family histdnpremature CAD) have actually

been found to be weak predictors of the likelihobdcute ischaemia.

Finding any precipitating factors of myocardialiaemia and evaluating the
haemodynamic effects of the acute ischaemic epiaocgléhe main objectives of the
physical examination. Diaphoresis, pale, chillynsksinus tachycardia, a third or
fourth heart sound, basilar rales, and hypotenarenphysical examination findings
that suggest a wide area of ischaemia and high Aslditionally, the physical
examination could offer hints that aid in makinditierential diagnosis. For instance,
a pericardial friction rub denotes acute pericasditvhereas uneven pulses or a

murmur of aortic regurgitation may indicate aodissection.
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Electrocardiography74

According to the ACC/AHA guidelines, a skilled emency physician should
examine the 12-lead ECG readings as soon as posHielr a patient arrives in the
emergency department (ED) with chest pain or oflyenptoms that could indicate
ACS. The ECG is useful for both risk stratificati@nd confirming a clinical
diagnosis of ACS. However, there are a number avbdacks to electrocardiography.
The left ventricle's apical, lateral, and postevi@lls, for instance, are not sufficiently

represented. Furthermore, the likelihood of ACBasruled out by normal findings.

Depending on the severity of the clinical preseotat30% to 50% of patients
have ST-segment depression, temporary ST-segmevdtieln, T-wave inversion, or
some combination of these ECG findings, which arked to UA. A significant and
precise indicator of ischaemia and prognosis imthe ST-segment deviation, even if
it is only 0.05 mV. Unless it is evident@.3 mV), T-wave inversion is less specific
than it is sensitive for ischaemia. Serial assesssnaf cardiac biomarkers reveal that
90% of patients have acute MI if there is an STrsegy elevation of 0.1 mV or
greater in at least two contiguous leads. Compa®gegnt and earlier ECG results is
crucial because research indicates that individudls do not have any changes in

their ECG are less likely to experience issues thase who do.

ACC/AHA guidelines suggest that patients hospitalifor UA/NSTEMI have
continuous ST-segment monitoring or serial ECG ingg since the process of
myocardial ischaemia is highly dynamic and a sinielead ECG only offers a

snapshot view of this process.
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Figure 6: Acute Lateral Left Ventricular Infarction (tracing obtained within few

hours of onset of ilness)

e

Figure 7: Lateral Left Ventricular Infarction (afte r the 1%' 24 hours)

A e

Figure 8: Acute Inferior Left Ventricular Infarction (tracing obtained within a

few hours of onset of ilness)

Cardiac Biomarkers of Necrosig*

If a patient has chest pain or other symptoms gmant to ACS, cardiac
biomarkers should be examined. In the settingafdemic symptoms, measurements
of the cardiac-specific troponins T and | enable tlery sensitive, specific, and
precise assessment of myocardial injury; theseotrmg have supplanted CK-MB as
the primary marker for the identification of myode necrosis. Troponin
measurements do have certain limitations, thoughelassay yields a negative result
within this time frame, it should be repeated 81® hours after the beginning of
symptoms because troponin levels typically do rs&t until at least 6 hours following
the onset of symptoms. Troponin levels have litttdity in identifying recurrent

myocardial injury because they stay increased fong time (5 to 14 days) following
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myocardial necrosis. Nonetheless, when a patieswslin for evaluation a few days
after the onset of symptoms, they can be usefudientifying cardiac damage. The
levels of CK-MB are helpful in the diagnosis of ipeocedural Ml and infarct

extension (reinfarction) due to its shorter hdt-liAlthough point-of-care assays for
bedside biomarker identification are being devedbfe reduce delays and expedite

treatment decisions, their application is currengistricted.

Figure 9: When different biomarkers are released dting an acute myocardial

infarction (AMI). Plotting the biomarkers across time reveals the multiples of the

AMI cutoff.
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Other Laboratory Tests

In order to screen for pulmonary congestion, wisaggests a poor prognosis,
and assess the patient for alternative reasondhedt @ain, a chest radiograph is
typically taken at the time of admission. Accordinghe 2007 ACC/AHA guidelines
and the National Cholesterol Education Program Adueatment Panel 1, a
complete lipid profile should be acquired within Rdurs after the beginning of ACS.

Some patients should be tested for secondary cafige3S. For instance, if a patient
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has prolonged tachycardia and ACS symptoms, thyftoidtion should be assessed.

Other circulating indicators of elevated risk mésosbe measured.

Figure 10: Algorithm for diagnosing and treating individuals who may have
acute coronary syndrome (ACS). ECG stands for eleaicardiography, LV for
left ventricular, ACC for American College of Cardiology, and AHA for
American Heart Association.

( Symploms suggestive of ACS )

| Noncarciac diagnosis I | Chronic stable angina | I Possibie ACS |
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Y v Y
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|
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Risk stratification "

According to the ACC/AHA guidelines, risk stratditon is a crucial step
before making any decisions. The 30-day deathfoateatients with ACS varies from
1.7% for those with UA to 7.4% for those with NSTEkd 11.1% for those with

STEMI, according to data from a global registrye$é outcomes include the whole
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risk spectrum. Prognostic estimation, medicatioleci®n (e.g., glycoprotein [GP]
lIb/lIlla inhibitors, early invasive approach), aoare site selection (coronary care unit

or monitored step-down unit) are all aided by ead classification.

High-Risk Clinical Subgroups’*

“Elderly age, diabetes (diabetic patients with US/NEMI have a roughly
50% higher risk of adverse outcomes than nondialpetiients), extracardiac vascular
disease, congestive heart failure (CHF; Killip sldlsor higher), and presentation of
ACS despite long-term aspirin therapy are all chicharacteristics linked to a

significant increase in adverse outcomes for pttiesith ACS.”

Electrocardiography’®

Both the short-term and long-term prognoses caadogrately predicted by
the admission ECG. An ST deviation of as little0e@5 mV increased the incidence
of mortality or Ml by around two times at 30 daywdal year in the Thrombolysis in
Myocardial Infarction (TIMI) 1l Registry of patigs with UA/NSTEMI. According
to a different study, 4-year mortality rates wen&éd to ST depression of 0.05 mV or
higher on the admission ECG; the probability ofndyrose as ST depression rose. On
the other hand, a T-wave inversion of 0.1 mV oratge was linked to either no
increase in the later risk of Ml or death, or oalglight increase. For individuals with
STEMI, the number of leads exhibiting ST elevati@s proven to be a helpful risk

indicator.

Troponins and Other Markers’*

Troponin is an effective tool for risk assessmanaivariety of patients who

exhibit acute myocardial infarction symptoms. Trojpolevels that are even slightly
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elevated indicate a poor prognosis and allow fa itlentification of high-risk
individuals who will benefit from particular treaémts, such as GP lIb/llla inhibitors,
an early invasive approach, or both. Furthermdreret is a quantifiable correlation

between the risk of death and the degree of troplewel elevation.

The importance of inflammatory pathways in the pptiysiology of
atherosclerosis and its consequences has comghtontiore and more in the last ten
years. “The potential use of plasma indicatorsxihmmation as risk factors for ACS
patients has recently drawn interest; CRP is thstmell-studied of these markers. A
higher risk of death is associated with elevated @¥els found by a high-sensitivity
CRP test. Among patients with normal troponin leyéhe total 14-day death rate was
just 1.5%; C-reactive protein levels enabled th&timition between high-risk and
low-risk groups. The death rate was only 0.4% wihexse patients had a normal CRP
level, but it rose to 5.8% when their CRP level waised. Notably, the cutoff value
for the CRP level in the stable CAD condition (>8/kr) is almost five times lower
than that in the ACS scenario (>15 mg/L; multiply 9524 to translate to nmol/L).
Another straightforward indicator of inflammatios the white blood cell count; in
patients with UA/NSTEMI, an elevated count was édkto increased mortality and
recurrent MI. Myeloperoxidase was an independeediptor of death or recurrent Ml

at six months, according to one study that incluti@@0 ACS patients.”

“In all ACS patient types, B-type natriuretic pejati (BNP) offers strong
predictive data. The risk of both short-term andhgiderm mortality rose
proportionately with increasing levels of N-termlingroBNP, according to the
GUSTO-IV (Global Utilisation of Strategies to Opé&rccluded Arteries V) trial,
which included 6809 patients with UA/NSTEMI.” Acabing to the OPUS-TIMI 16

(Orbofiban in Patients with Unstable Coronary Symades—Thrombolysis In
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Myocardial Infarction 16) trial, patients with AG&ho had elevated BNP levels (>80
pg/mL) (multiply by 1.0 to convert to ng/L) had at® 3-fold increased risk of dying
at 10 months compared to those with normal levéts. individuals with STEMI,

elevated BNP levels were linked to an increasedtgbon risk of death. It has been
discovered that the size of the myocardial infamcteases proportionately with the

highest level of BNP.

It has been suggested that a multimarker stratéiiging many biomarkers
can improve risk assessment and improve patiertomés. Each measure was an
independent predictor of the composite of mortalty, or heart failure, according to
one study that included troponin |, CRP, and BNR\aluate risk. Interestingly, as

the number of elevated markers rose, the mortasikyalmost doubled.
Coronary angiography

The most common combination of coronary angiographg percutaneous
coronary intervention (PCI, such as stent implaotabr angioplasty) is diagnosis.
When an acute myocardial infarction occurs, emergeoronary angiography and
PCI are performed as quickly as feasible (prima@l)PThis strategy has greatly
reduced morbidity and mortality and enhanced la@rgat results at numerous
tertiary facilities. When the interval between pamd PCI is brief (less than three to

four hours), the infarction is frequently actuayminated’*
Multivariable Risk-Assessment Score

In order to create a multivariable risk model th#ers a thorough evaluation
of risk and a precise prognostication strategypfatients with ACS, multiple groups
have created an integrated approach that incograimerous predictor variables.

Age 65 years or older, at least three CAD risk des;t documented CAD at
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catheterisation, ST deviation of 0.5 mm or greaiéfeast two angina episodes in the
preceding 24 hours, aspirin use within the previeteek, and elevated cardiac
markers are the seven independent risk factorsritakie up the TIMI risk score.
Patients may be categorised using this scoringoappralong a 10-fold risk gradient
that ranged from 4.7% to 40.9% (P<.001). Therefdre, TIMI risk score makes it
possible to identify or discover high-risk indivals, who have been demonstrated to
benefit more from more recent, powerful treatmenish GP IIb/llla inhibitors and an
early invasive approach. Other risk scores are mseéul in predicting death, such as
the PURSUIT [Platelet Glycoprotein llb/llla in Uaste Angina: Receptor
Suppression Using Integrilin Therapy] risk scord #me GRACE [Global Registry of
Acute Coronary Events] risk score. For individuaish STEMI, distinct risk scores

are used to estimate their chance of dying.

TREATMENT OF ACS

Treatment of unstable angina

* Prehospital care: triage to a suitable medicallifgcioxygen, aspirin, and
nitrates

* Medication: anticoagulants, antiplatelet = medicaion antianginal
medications, and occasionally other medications

* Angiography to evaluate the architecture of theonary arteries

* Reperfusion therapy: coronary artery bypass surgerypercutaneous
coronary intervention

e Chronic medical care of coronary artery disease gudt-discharge

rehabilitation
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It is necessary to set up a trustworthy 1V routimaister oxygen (usually 2
L via nasal cannula), and begin continuous singésHlECG monitoring. Emergency
care professionals can lower the risk of death emchplications by performing
prehospital interventions such as an electrocardiog chewing aspirin (325 mg),
and nitrate pain control. The necessity and timofgrevascularisation can be

ascertained with the aid of early diagnostic infatimn and therapeutic response.
Hospital admission

* Assess the patient's risk and determine when tdemgnt a reperfusion
plan.
« Drug therapy using anticoagulants, antiplatelet icstns, and other

medications based on the reperfusion technique

The diagnosis is confirmed when the patient arrisethe emergency room.
The clinical picture determines the timing of remaarisation and medication
therapy. Patients with persistent symptoms, hymsiten or persistent arrhythmias
are considered clinically unstable and should hawmediate angiography and
revascularisation. Angiography with revascularisatmay be postponed for 24 to

48 hours in patients who are clinically stable.
Drug treatment of unstable angina

Anticoagulants, antiplatelet medications, and agiaals should be
administered to all patients if they have chestnpd&irugs for Acute Coronary
Syndrome discusses the selection and use of theidodl medications utilised,
which are contingent upon the reperfusion approanl other circumstances.
During admission, additional medications such Bgti beta-blockers, and

angiotensin-converting enzyme (ACE) inhibitors dddwe started.
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The following should be administered to patientshwunstable angina

(unless contraindicated):

* Antiplatelet medications: Aspirin, clopidogrel, dvoth (clopidogrel
substitutes include ticagrelor or prisugrel).

* Anticoagulants: beta-blocker; angiotensin-convertienzyme (ACE)
inhibitor; heparin (unfractionated or low moleculaeight heparin) or
bivalirudin; occasionally a glycoprotein lib/lllanhibitor during PCI,;

antianginal treatment, typically nitroglycerin;

If it is not contraindicated, all patients get 18@5 mg of aspirin (not
enteric-coated) at presentation, and 81 mg oncly @dier that. Absorption is
accelerated when the initial dose is chewed begarallowing. Aspirin lowers the
risk of both immediate and long-term death. A logddose of ticagrelor (180 mg
orally once), prasugrel (60 mg orally once), orpotiogrel (300 to 600 mg orally
once) improves results in patients having PCI, eisflg when given 24 hours
beforehand. Prasugrel and ticagrelor have a quiokeet and might be the better

choice for urgent PCI.

Patients with unstable angina are usually treated ®ither low molecular
weight heparin (LMWH), unfractionated heparin, dvdiirudin unless there is a
contraindication (such as current bleeding). Beeaudractionated heparin needs to
be dosed often (every 6 hours) to get the desictidadied partial thromboplastin
time (aPTT), it is more difficult to employ. The MMHs have a decreased risk of
heparin-induced thrombocytopenia, are administdrgdh straightforward weight-
based dose without the need for dose titration BT Ta monitoring, and have
superior bioavailability. Patients who have a hgtoof heparin-induced

thrombocytopenia, whether confirmed or suspecterladvised to take bivalirudin.
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When doing PCI on high-risk lesions (such as theogh a large thrombus
burden or no reflow), take into account a glycoemotlib/llla inhibitor. Since
eptifibatide, tirofiban, and abciximab seem to bequaly effective, other
considerations (such as price, accessibility, aamilfarity) should influence the

drug selectior?

Nitroglycerin and occasionally morphine can be utedelieve chest pain.
Compared to morphine, which should be used sparifigh example, if a patient is
in pain even after receiving the maximum amounnitfoglycerin therapy or has a
contraindication to nitroglycerin), nitroglycerins ipreferable. If necessary, a
continuous intravenous infusion is administerederafthe initial sublingual
administration of nitroglycerin. Although morphing quite effective, it can also
depress respiration, diminish cardiac contractilggd function as a strong venous
vasodilator. It is administered intravenously irsée of 2 to 4 mg, repeated every 15
minutes as needed. Additionally, there is evidetlocgupport the idea that morphine
inhibits some P2Y12 receptor activation. Morphinaymaise mortality in patients
with acute myocardial infarction, according to agk retrospective tridf' ’* The
use of morphine may also result in bradycardialambtension, however these side

effects are typically manageable with quick lowetremity elevation.

Statins, ACE inhibitors, and beta-blockers arestamdard treatments for all
individuals with unstable angina. Unless contratatkd (for example, by
bradycardia, heart block, hypotension, or asthnimta-blockers are advised,
particularly for high-risk individuals. Beta-blocleelessen cardiac effort and oxygen
demand by lowering heart rate, arterial pressune, @ontractility. By enhancing
endothelial function, ACE inhibitors may offer lotgrm cardioprotection.

Angiotensin 1l receptor blockers can be used ircg@laf ACE inhibitors if they are
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poorly tolerated due to cough or rash (but not aadéma or renal impairment).
Regardless of cholesterol levels, statins are @swentional treatment and ought to

be taken continuously.

Reperfusion therapy in unstable angina

Patients with unstable angina do not benefit frabmirfolytic medications,

which may be beneficial for those with STEMI.

Angiography is usually performed at the time of &hion, either within 24 to
48 hours if the patient is stable or right awathdy are unstable (e.g., with prolonged
arrhythmias, hypotension, or continuous symptomgjgiographic results aid in

determining the appropriateness of coronary atigpass grafting (CABG) or PCI.

Figure 11: “Recommendations for anti ischemic therpy”

Nonpharmacological care

Bed rest for all patients

Continuous electrocardiographic monitoring for patients with
ongoing chest pain at rest

Supplemental oxygen for patients with cyanosis or respiratory
distress

Finger pulse oximetry or arterial blood gas measurement for patients
with hypoxemia determination to confirm adequate arterial oxygen
saturation

Pharmacological care

Nitroglycerin, sublingual tablet or spray, followed by intravenous
administration for all patients

Morphine sulfate, intravenously for patients who have symptoms
that are not immediately relieved with nitroglycerin or who have
acute pulmonary congestion, severe agitation, or both

B-Blocker, intravenous, followed by oral administration (if not
contraindicated) for patients with ongoing chest pain

Nondihydropyridine CCB as initial therapy in the absence of severe
LV dysfunction or other contraindications for patients with
continuing or frequently recurring ischemia when f-blockers are
contraindicated

ACE inhibitor for patients with hypertension despite treatment with
nitroglycerin and a f-blocker and with LV systolic dysfunction or
CHF; patients with diabetes

ACE = angiotensin-converting enzyme:; CCB = calcium channel blocker;
CHF = congestive heart failure; LV = left ventricular.
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Figure 12: “Selection of Initial Treatment Strategy. Invasive vs Conservative”

Invasive Recurrent angina or ischemia at rest or with low-level

activities despite intensive medical therapy

Elevated cardiac biomarkers (TnT or Tnl)

New or presumably new ST-segment depression

Signs or symptoms of HF or new or worsening mitral
regurgitation

High-risk findings from noninvasive testing

Hemodynamic instability

Sustained ventricular tachycardia

PCI within 6 mo

Prior CABG

High risk score (eg, TIMI, GRACE)

Reduced left ventricular function (LVEF <40%)

Conservative Low risk score (eg, TIMI, GRACE)
Patient or physician preference in the absence of
high-risk features

CABG = coronary artery bypass grafting; GRACE = Global Registry of
Acute Coronary Events; HF = heart failure; LVEF = left ventricular ejec-
tion fraction; PCI = percutaneous coronary intervention; TIMI = Throm-
bolysis in Myocardial Infarction; Tnl = troponin I: TnT = troponin T.

Figure 13: Approach to Unstable Angina

Start drug therapy | Oxygen Consider
Morphine* « Clopidogred 300-600 mg once (or
Aspirin 325 mg prasugrel 60 mg po once or ticagrelor
Nitrates 180 mg po once) if PClis indicated
Beta-blockers « Clopidogrel 75 mg once/day
Heparin or another patients are high risk or intolerant
anticoagulant of asplrin
«GP lIb/ Mia inhibitors if PClis
indicated or if patients are high risk

Uncomplicated' Complicated'

Consider I l
revascularization

Angiography Urgent or emergency
within 24-48 h angiography

+ v
Coronary aMlom{ Coronary anatom;
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¥ ¥ N
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Consider Emergency
CABG CABG

« Manage reversible risk factors (eg, hypertension, diabetes, diet,
Post-ACS ¢ y lifestyle, obesity, smoking)
therapy « ACE inhibitor or anglotension I receptor blocker
« Clopidogrel 75 mg once/day for at least 12 mo
« GP 1Ib/ 1a inhibitor for at least 6-24 h after PCl in some high-risk patients
« Mavimum tolarated aatin doce
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Treatment of acute Mf&€°

* Prehospital care: triage to a suitable medicalitgcbxygen, aspirin, and
nitrates
* Medication: anticoagulants, antiplatelet medicadion antianginal

medications, and occasionally other medications

Fibrinolytics, angiography, percutaneous coronatgrivention, or coronary

artery bypass surgery are examples of perfusiairtrent.

* Chronic medical care of coronary artery disease paosdt-discharge

rehabilitation

It is necessary to set up a trustworthy 1V routimaister oxygen (usually 2
L via nasal cannula), and begin continuous singéetlECG monitoring. Emergency
medical staff prehospital measures, such as etarmgrams, chewing aspirin
(325 mg), and nitrate-assisted pain management,@aer the risk of death and
sequelae. The necessity and timing of revascutesis@an be ascertained with the

aid of early diagnostic information and therapeugisponse.
Hospital admission
Assess the patient's risk and select a reperfydam

* Drug therapy using anticoagulants, antiplatelet igetns, and other

medications based on the reperfusion technique

The diagnosis is confirmed when the patient arrisethe emergency room.
The clinical picture and diagnosis determine thagdregimen and the time for

revascularisation.
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Fibrinolytic treatment or rapid PCI are two possibéperfusion strategies for
STEMI. If an NSTEMI patient is clinically stablengiography can be performed 24
to 48 hours after admission. Angiography must bgopeed right away if the
patient is unstable (for example, persistent symgtohypotension, or persistent

arrhythmias).

Drug treatment of acute myocardial infarction

Anticoagulants, antiplatelet medications, and angfimal medications should
be administered to all patients if they experiealgest pain. It is also recommended
to administer other medications, such as statie$a-blockers, and angiotensin-

converting enzyme (ACE) inhibitors

If it is not contraindicated, all patients get 18@5 mg of aspirin (not
enteric-coated) at presentation, and 81 mg oncl @dier that. Absorption is
accelerated when the initial dose is chewed be$arallowing. Aspirin lowers the
chance of both short-term and long-term death. &dilog dose of ticagrelor (180
mg orally once), prasugrel (60 mg orally once)clopidogrel (300 to 600 mg orally
once) improves results in patients having PCI, eisflg when given 24 hours
beforehand. Prasugrel and ticagrelor have a quiokeet and might be the better

choice for urgent PCI.

Unless contraindicated (for example, by currentedlieg), patients are
usually administered either bivalirudin, unfracted heparin, or low molecular
weight heparin (LMWH). Because unfractionated hepaeeds to be dosed often
(every 6 hours) to get the desired activated gahi@mboplastin time (aPTT), it is
more difficult to employ. The LMWHs have a decrehsesk of heparin-induced

thrombocytopenia, are administered by a straighthod weight-based dose without

Page 37



Review of literature

the need for dose titration or aPTT monitoring, daye superior bioavailability.
Patients having a history of heparin-induced throoytopenia, whether confirmed
or suspected, are advised to take bivalirudin. du#gulants are taken for the

following duration in patients having PCI:

* Length of hospital stay (for LMWH patients) or 48ouns (for

unfractionated heparin patients) in all other ditues

When doing PCI on high-risk lesions (high thrombugden, no reflow),
take into account a glycoprotein llb/llla inhibitdince eptifibatide, tirofiban, and
abciximab seem to be equally effective, other abmsitions (such as price,
accessibility, and familiarity) should influenceetdrug selection. This agent is used

for six to twenty-four hours.

Nitroglycerin and occasionally morphine can be utedelieve chest pain.
Compared to morphine, which should be used sparifigh example, if a patient is
experiencing pain despite nitroglycerin therapy s a contraindication to
nitroglycerin), nitroglycerin is preferable. If negsary, a continuous intravenous
infusion is administered after the initial sublirgwadministration of nitroglycerin.
Although morphine is quite effective, it can alsepdess respiration, impair cardiac
contractility, and function as a strong venous ddator. It should be administered
intravenously at doses of 2 to 4 mg every 15 mmate needed. Additionally, there
is evidence that using morphine may interfere withrtain P2Y12 receptor
inhibitors. Morphine may raise mortality in patienwith acute myocardial
infarction, according to a large retrospectivelirlais usually possible to reverse
morphine-induced bradycardia and hypotension byckdyielevating the lower

extremities.
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Statins, ACE inhibitors, and beta-blockers arestandard treatments for all
individuals with unstable angina. Unless contratated (for example, by
bradycardia, heart block, hypotension, or asthnimta-blockers are advised,
particularly for high-risk individuals. Beta-blocleelessen cardiac effort and oxygen
demand by lowering heart rate, arterial pressune, eontractility. By enhancing
endothelial function, ACE inhibitors may offer lotgrm cardioprotection.
Angiotensin |l receptor blockers can be used irc@laf ACE inhibitors if they are
poorly tolerated due to cough or rash (but not eedéma or renal impairment).
Regardless of cholesterol levels, statins are @swentional treatment and ought to

be taken continuously.

“Reperfusion therapy in acute myocardial infarction”

* Prompt percutaneous coronary intervention or filgiics for patients
with STEMI

 For NSTEMI patients, percutaneous coronary intetie@nshould be
performed either immediately for unstable patieotswithin 24 to 48

hours for stable patients.

When emergency PCI is available promptly (doordtidon-inflation time <
90 minutes) and performed by a skilled operators ithe recommended treatment
for ST-segment elevation myocardial infarction iREBAI patients (3). For STEMI
patients who fit the criteria, thrombolysis shoub@ performed if there is a
significant delay in PCI availability. Fibrinolyticeperfusion works best when
administered within the first few minutes to houddlowing the beginning of
myocardial infarction. It is best to start a fibwlyptic as soon as possible. A door-to-

needle time of 30 to 60 minutes is the target. ddith the medications may be
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beneficial for up to 12 hours, the greatest benkedfippens within 3 hours. The

selection and characteristics of fibrinolytic meations are covered elsewhere.

In order to detect coronary lesions that need RGlooonary artery bypass
grafting (CABG), patients with unstable NSTEMI (j.¢hose who have persistent
symptoms, hypotension, or persistent arrhythmidgjukl travel straight to the

cardiac catheterisation laboratory.

Since a fully blocked infarct-related artery at g@metation is rare in
uncomplicated NSTEMI patients, rapid reperfusiomad as important. In order to
find coronary lesions that need PCI or CABG, thgssients usually have
angiography performed within the first 24 to 48 rowf being admitted to the

hospital.

None of the NSTEMI patients should use fibrinolgti®otential advantage is

outweighed by risk.

Figure 14: “Approach to Myocardial Infarction”
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Revascularization For Acute Coronary Syndrome®

In patients with acute coronary syndromes, revasisation is the process
of restoring blood flow to the ischaemic myocardiiman attempt to minimise
further damage, lessen ventricular irritability,daenhance both immediate and

long-term results. Revascularisation techniquekide

» Using fibrinolytic medications for thrombolysis
* PCI (percutaneous coronary intervention), eithethwor without the
implantation of stents

» CABG, or coronary artery bypass grafting

The kind of acute coronary syndrome (ACS), the tiohgresentation, the
location and size of anatomic lesions, and thef stafl facility availability all

influence the usage, timing, and method of revasadtion.

Non-ST-Segment Elevation Myocardial Infarction ashastable Angina

Patients with unstable angina who respond to nag¢idic therapy or those
with uncomplicated non-ST-segment elevation myoedidfarction (NSTEMI), in
which a fully occluded infarct-related artery aegentation is rare, do not require
immediate reperfusion. In order to find coronargides that need PCI or CABG,
these patients usually have angiography performédnthe first 24 to 48 hours of

being admitted to the hospital.

Furthermore, for patients who have a high risk mbcedure-related
morbidity or mortality, medical care should takeegedence over angiography or

PCI.
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On the other hand, patients who experience ongaiiegt pain in spite of the
most effective medical treatment or who have cooagions (such as significantly
elevated cardiac markers, cardiogenic shock, awuti@l regurgitation, ventricular
septal defect, or unstable arrhythmias) should dgmight to the cardiac

catheterisation laboratory in order to find corgni@sions that need PCI or CABG.

Although the evidence for this practice is shifti€CABG has generally been
chosen over PCI for patients with left main or lefdin comparable illness, as well
as for those with diabetes or left ventricular dysition, similar to individuals with
stable angina. When PCI fails, is not appropri&ie éxample, in lengthy or close to
bifurcation points lesions), or results in acuteor@ary artery dissection, CABG

must also be taken into consideration.

NSTEMI and unstable angina do not warrant the ubdilinolytics.

Potential advantage is outweighed by risk.

ST segment elevation Ml

When emergency PCI is available promptly (dooradtidon-inflation time <
90 minutes) and performed by a skilled operators ithe recommended treatment
for ST-segment elevation myocardial infarction (31 (1). Later in the course of
STEMI, haemodynamic instability, malignant arrhyibe requiring repeated
cardioversion or transvenous pacing, and age grehéen 75 are indications for
urgent PCI. There is a 20—43% morbidity rate add-82% mortality rate if CABG

is required for the lesions.

For STEMI patients who fit the criteria, thrombdlyshould be performed if
there is a significant chance that PCI will not d&ilable (see table Fibrinolytic

Therapy for STEMI). Fibrinolytic reperfusion workest when administered within
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the first few minutes to hours following the begimm of myocardial infarction. It is
best to start a fibrinolytic as soon as possibledddr-to-needle time of 30 to 60
minutes is the target. Although the medications rbaybeneficial for up to 12
hours, the greatest benefit happens within 3 hokitstinolytics improve cardiac
function and lower hospital mortality by 30 to 50%hen used with aspirin. When
PCI within 90 minutes is not feasible, prehospfiatinolytic usage by qualified
paramedics can drastically shorten the time toagyerand should be taken into
consideration, especially for patients who preseithin three hours of the

beginning of symptoms.

In any case, the majority of patients who get thvotysis will eventually
need to be transferred to a facility that can do RCorder to have elective
angiography and PCI performed as needed beforeléage. If chest pain or ST-
segment elevation continues for more than 60 maafteer starting fibrinolytics, or
if pain and ST-segment elevation return, PCl sholéd considered following
fibrinolytics. However, PCI should only be startédhe recurrence can be started

within 90 minutes. Fibrinolytics can be used agaiaCl is not accessible.

THYROID HARMONES AND ACS

‘EFFECTS OF THYROID HORMONES ON THE CARDIOVASCULAR

SYSTEM”®

“Thyroid-stimulating hormone (TSH) triggers the tbiyl gland to produce
thyroxine (T4) and T3. The thyroid gland secretesra85% of T4, which is then
transformed into T3 by the enzyménrbonodeiodinase in the liver, kidneys, and
skeletal muscles. The physiologically inactive mghrct of T4 deiodination is called

reverse T3 (r'T3). Since the majority of circulatifigds are attached to transport
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proteins, only a small percentage of THs are untoaimd physiologically active.”
“The specific molecular and cellular processes Iyctv the THs function in cardiac
cells have been well studied and described. Theoithyhormone nuclear receptors
(TRs) drive the stimulation of transcription in tipeomoter regions of positively
regulated genes by binding to thyroid hormone respoelements (TREs) as
homodimers or, more frequently, as heterodimerse ©hly TH that enters the
myocyte is triiodothyronine. TRs cause the expoessif negatively regulated genes,
including phospholamban anf-myosin heavy chain, when T3 is not present.
However, T3 positively regulates several importtnictural cardiac genes, including
a-myosin heavy chain, sarcoplasmic reticulum Ca2enadine triphosphatase
(SERCA 2), and Na+/K+-adenosine triphosphatase.ifi¢treased cardiac contractile
function (inotropic effect) and diastolic relaxati@lusitropic activity) are caused by
the intracellular calcium cycling mechanism, whistcontrolled by genes expressed
following the binding of T3 and TRs. Because T3 a#ter the vascular response to
the activation of the renin-angiotensin-aldoster@ystem, it plays a role in the
preservation and renewal of endothelial integrity well as peripheral artery
resistance on a vascular level.” “Additionally, thengenomic, extranuclear effects of
THs on the systemic vasculature and cardiac myscyee significant TRE-
independent activities. In cardiac and vascular atmnuscle cells, thyroid
hormones, particularly T3, can alter sodium, potassand calcium ion channels and
impact numerous intracellular pathways. They cardlore instantly raise resting
heart rate, venous tone, and left ventricular @mtility, increasing cardiac preload.
Furthermore, THs boost cardiac output by rapidlaxieag vascular smooth muscle
cells, which lowers systematic vascular resistarinecontrast to the T3 effects
mediated by nuclear pathways, which take at le@shiButes to 2 hours to manifest,

all of these effects can happen quickly, withinasets to minutes.”
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Main effects of THs on hemodynamics

Parameter Effect of THs
SVR !
DBP l
Afterload !
Cardiac inotropychronotropy 1
Basal CO 1
Blood volume preload 1

“The substantial consequences of thyroid dysfenctiboth overt and
subclinical, on the cardiovascular system demotestthe intimate relationship
between thyroid hormone state and cardiovascutarders. Diastolic hypertension,
dyslipidaemia, the development and instability dheaosclerotic plaque, and
endothelial dysfunction are all associated with dilggroidism. Conversely,
pulmonary hypertension, elevated systolic bloodsguee, and atrioventricular valve
regurgitation—particularly of the tricuspid valvefealinked to hyperthyroidism.
Rarely, patients with overt hyperthyroidism andrttgxicosis may exhibit chest pain
and aberrant ECG readings. This could be becausmroihary vasospasm or an
increase in oxygen needs brought on by increasetiacacontractility and workload.
Additionally, hyperthyroidism individuals may exlitiheart failure symptoms, such
as increased cardiac output and contractility. Esleght changes in thyroid function
can have a substantial impact on heart rate artdmhyl he arrhythmogenic effects of
THs include reduced action potential duration, éased automaticity, triggered
activity in pulmonary vein cardiomyocytes, and ofp@ah electrical properties of atrial
myocytes. Patients with overt or mild/subclinicalpbrthyroidism frequently have

arrhythmias, including sinus tachycardia, atriattér, and atrial fibrillation, and to a
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lesser extent, ventricular arrhythmias. Conversalywumber of ECG abnormalities
and sinus bradyarrhythmias are associated with thypmdism. Furthermore, a

number of clinical and experimental investigatitlase indicated that THs may have
proarrhythmic and antiarrhythmic effects in additio a direct impact on myocardial

cell electrogenesis.”

“THYROID HORMONAL ALTERATIONS DURING ACS”

“High-risk signs of acute myocardial ischaemia aodonary atherosclerosis
are known as acute coronary syndromes. The primpatiyjophysiology of such an
event is disruption of a coronary atherosclerotlagpe followed by thrombus
development, which sets off an instantaneous inflatory cascade. Plaque
disruption appears to be largely caused by inflatitona which in turn triggers
coagulation, thrombosis, sympathetic nervous sysdetivation, and the production
of stress hormones.A subset of ACS patients apgedrave altered normal thyroid
homeostasis. Following an acute coronary event@edse in total T3 and/or fT3
concentration and an increase in rT3 concentrdiere been noted in a number of
investigations. It appears that the precise inadeof low T3 syndrome in patients
with ACS is still unclear. The literature has shoavwide range of 5% to 35%, which
may be explained by variations in the study popoatest used in different
investigations. The syndrome appears to be morarmomin STEMI patients than
NSTEMI patients, though, maybe as a result of #tef's worse early prognosis and
the pathophysiologic characteristics of the ocetisthrombus, which put more
myocardium at risk.Moreover, it is unclear exacthhen THs changes occur
following an ACS. Franklyn et al. found that in imduals with simple acute
myocardial infarction (AMI), total T3 reached itswest levels on day 4 and rT3

reached its maximum values on day 2. However, Fgie¢ al. found that the peak of
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rT3 and the nadir of total T3 were both recordedd36 hours following the onset of
symptoms in a sample of 47 AMI patients. The grtaf€3 levels were discovered by
Pimentel et al. four days following admission. Buly on days 1, 4, and 7 was rT3
measured. Regarding the other THs, Pavlou et agkrgbd that while minimum T3
and maximum rT3 levels happened on days 3 and 4nrfiE3, T4, fT4, and TSH
levels remained constant in all ACS patients over first five days following
admission. It is evident that changes in T3 and t@k& place during the first five
days of ACS, despite the fact that there appedretsubstantial variations in the
published data on the exact commencement of THaéilbas.The pathophysiology of
the low T3 syndrome appears to be significanthuericed by the acute impacts of
cytokines. In healthy people, interferantreatment has been shown to induce TH
metabolic abnormalities that mimic the syndrome.veB& pro-inflammatory
cytokines, including interleukin 6 (IL-6), tumouecrosis factor:, and interferony,
can directly impact the pituitary gland and hintes secretion of TSH during critical
illness. The stimulation of the inflammatory respers thought to be the cause of
THs changes in ACS patients. Thyroid axis functicay be inhibited by increases in
soluble IL-6 receptor (sIL-6R), CRP, and IL-6, aeiptropic, pro-inflammatory
cytokine.Numerous clinical investigations have édkthe occurrence of reduced THs
levels during an ACS to particular clinical anddhiemical markers. Lower T3 levels
during the acute coronary event have been assdciaiith known chronic heart
failure, prior Ml and DM, or worsening angina peitsoprior to the AMI. Although
the evidence is weak, older age, a lower body nradsx, diabetes mellitus, and
elevated plasma levels of CRP and N-terminal pesrbnatriuretic peptide appear to

be linked to the development of the low T3 syndramACS patients.”
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‘PROGNOSTIC VALUE OF THYROID HORMONES IN ACS”

“Numerous clinical investigations have looked irit@ potential prognostic
significance of THs changes in ACS patients. Fghetral. discovered that, regardless
of other risk factors, patients with Ml who had g rT3 levels also had higher 1-
year mortality rate& The findings of another small-scale investigatiyrPimentel et
al., which linked aberrant THs changes to a womsmgmosis, are consistent with
similar findings®® The low T3 syndrome has also been linked to higthert- and
long-term mortality in two other, bigger trials wiving consecutive STEMI patients
undergoing primary percutaneous coronary interoedfi ® Additionally, a recent
study including patients undergoing cardiac refiaibn following an ACS found a
correlation between decreased fT3 levels and akeadeath.86The literature's
varying views of the low T3 syndrome are a refl@ctof our incomplete knowledge
of the condition's pathogenesis. It has been stedebat this temporary low T3
status during an AMI may actually be cardioprotestiowering energy expenditure,
heart rate, and oxygen consumption during the mthastress, even though low TH
plasma concentrations have been associated wibloragpognosis. Furthermore, in an
effort to lower myocardial oxygen needs, it hasrbpeoposed that down-regulating
the thyroid hormone system may be helpful in pasiemith myocardial ischaemia,
even before AMI symptoms appear. However, beca® Beneficial effects on the
circulatory system are lost, a persistently dowgutated thyroid system following
AMI may become maladaptive. As a result, the lowsyBdrome may be a hormonal
homeostatic escape response, which is a physialbgiadaptive and advantageous
mechanism that reduces myocardial metabolic demandsprevents arrhythmias

during the early stress phase of an acute ischaemgat. However, it may turn

Page 48



Review of literature

maladaptive in later stages, with negative longit&ffects that predispose to the

development of heart failuré®
“TREATMENT OF THE LOW T3 SYNDROME"

“Based on experimental data available, TH replacertteerapy may enhance
haemodynamics, ventricular function, and cardiamaeelling by reversing the
aberrant thyroid status that occurs during AMI. YOnésearch including patients
having coronary artery bypass surgery or persistegdrt failure has clinical
experience with TH supplementation during critididess, though there is some
encouraging data. Sadly, there is currently no dataupport the use of TH in
individuals with ACS who also exhibit low T3 syndne. Furthermore, it is unknown
what kind of synthetic hormone (T4 or T3) it isMhanuch of it to take, and when to
take it. Ongoing randomised clinical trials, howewveight provide information on
whether TH therapy helps patients with AMI both time short and long term

following the ACS, in addition to treating the iaitcoronary event®

REVIEW OF RELATED ARTICLES

Kumar R et al (2024f° assessed how thyroid-releasing hormones affect
individuals with acute coronary syndrome (ACS). éting to the study, 27% of
ACS patients had changes in their thyroid hormanelk. It was discovered that
59.3% of patients had euthyroid sick syndrome, 28&%% and 14.8% of patients,
respectively, had subclinical hypothyroidism angérghyroidism. Males and females
did not significantly differ from one another. Thidy showed that those between the
ages of 40 and 60 were more likely to have abnotmabid hormone levels. An
abnormal thyroid hormone profile was statisticalgnificantly more common in the

ST-elevated myocardial infarction (STEMI) group nthan the non-ST-elevated
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myocardial infarction (NSTEMI) and unstable angifi#A) groups (p=0.02). Nine
patients died from ACS, and all of them had inceelasT3 readings (p<0.05) and

statistically significant low fT3 and TSH values.

Syed Obydur Rahman et al (2022 evaluated the thyroid hormone profile
of individuals who had acute coronary syndrome (AQ®e study included 100 ACS
patients, ages 21 to 75, with a mean age of 59.28.30 years. Males made up 117
(64.0%) of the total. Of these, 42 (42%) had uristangina/non-ST elevated
myocardial infarction (UA/NSTEMI) and 58 (58%) hadT segment elevated
myocardial infarction (STEMI). Of the twenty-threatients (23.0%) with abnormal
TFT, fourteen (60.8%) had Euthyroid Sick Syndrorsi, (26.0%) had subclinical
hypothyroidism, three (14.0%) had subclinical hyproidism, and one (4.2%) had
low fT4 with normal fT3 and normal TSH. PatientstwSTEMI and UA/NSTEMI
had significantly different TFTs (P=0.006).All fosrof ACS patients with aberrant
TFT had greater rates of heart failure (p=0.001.808 in STEMI & UA/NSTEMI,
respectively), longer hospital stays (3+0.17 dags}l higher fatality rates (more than
4 fold) than ACS patients with normal TFT. They @ro the conclusion that
significant morbidity and mortality are caused byhigher prevalence of aberrant

thyroid hormonal results in ACS.

Arambam, P et al (20225° assessed the frequency of thyroid dysfunction in
ACS patients and investigated the effect of thyrdigfunction on morbidity and
death in those patients during a one-year peribeérd were 19 patients (19%) with
thyroid problems. The majority had overt hypothgism (20, 7%), and subclinical
hypothyroidism 34, 11%. It was rare for hyperthgism (1.3%). Older people and
ladies were preferred. STEMI was present in 13@84¥6f the individuals. Thyroid

dysfunction group 14 had a higher MACE rate (30.58&n the euthyroid group (36,
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19.6%). Similarly, the thyroid dysfunction groupwsa substantially greater rate of
rehospitalisation due to CV causes (32.2%) comptrede euthyroid group (19.7%)
(p=0.0374). They came to the conclusion that hypoidism is a significant risk
factor for ACS patients, particularly among oldepmen. Patients with thyroid

problems exhibit a definite trend towards greaté&Q\¥.

Jabbar A et al (2021" sought to assess thyroid dysfunction's prevalence
examine its causes and consequences in patientsw&h® experiencing an acute
myocardial infarction (AMI). They came to the camsibn that thyroid dysfunction is
prevalent in patients with AMI who are admittedthe hospital and offered insight
into the variables that may affect thyroid dysfumict in these individuals.
Furthermore, this study has once again demonsttéedinfavourable correlation
between LT3S and higher mortality following AMI. Taetermine whether treating

thyroid dysfunction leads to better clinical resuthore research is needed.

Vijay K S et al (2017§% has out a study to compare the thyroid hormone
profiles of the STEMI and NSTEMI/UA groups and gs& the thyroid hormone
profiles of patients with ACS. One hundred patientall were recruited for this study
and split into two groups: the STEMI group and M&TEMI/UA group. Within 24
hours of admission, thyroid function tests (fT34fand TSH) were performed using
the ELISA method. Of individuals with aberrant thigt hormone profiles, 60% had
euthyroid sick syndrome, 28% had subclinical hypaitdism, and 8% had
subclinical hyperthyroidism. Elderly people over §ears old had the highest
prevalence of aberrant thyroid hormone profile94p6ollowed by those between 40
and 60 years old (36%), and those between 20 angeds old (8%). The STEMI
group had a substantially higher frequency of aerm@nt thyroid hormone profile

(72%) than the NSTEMI/UA group (28%). Nonethelet®ere was no statistically
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significant difference in the prevalence of ESSueen the STEMI and NSTEMI/UA
groups. They came to the conclusion that whileftaguency of ESS did not differ
statistically significantly between the STEMI andSREMI/UA groups, the total
prevalence of aberrant thyroid hormone profiles waistically significant in the

STEMI group.

A cross sectional study conducted Bari FA (2015)* Acute coronary
syndrome patients' thyroid hormone profiles. Of TBeACS patients who participated
in this study, 8% had hypothyroidism and 4% hadentfyyroidism. This study was

limited by its smaller sample size.

A cross sectional study done Banzi S et al (2014) on 125 patients with
ACS had their thyroid profiles examined in relatiom thyroid disease and the
cardiovascular system; 3% of them had hyperthysaidi and 14% had

hypothyroidism.One of its limitations was the laaflkclear inclusion criteria.

A crosssectional study done Bayrak A, Bayr A, Karabulut KU (2011)%
Thyroid hormone effects on acute coronary syndromemary cardiovascular risk
Ten percent of the 154 ACS patients with thyroidfies examined in this study had
hypothyroidism, while four percent had hyperthyreim. This study's drawback was

that it wasn't a comparison analysis.

A crosssectional study done Byzun D, E, et al. (2010 Are many cases of
acute coronary syndrome linked to thyroid functidfesn percent of the 102 ACS
patients in this study had hyperthyroidism, whileivef percent had
hypothyroidism.This study's primary drawback waatths findings could not be

compared to those of the parent study.

Page 52



Review of literature

A cross sectional study conducted Bymentel RC et al in 2008° on the
profile of thyroid hormones in acute coronary symde.52 ACS patients participated
in the study; 2% of them developed hyperthyroidiswhile 14% developed

hypothyroidism. This study's primary drawback waseiktremely tiny sample size.
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MATERIALS AND METHODS

» Study design:A hospital based cross sectional study

e Study area: Department of General Medicine, KLEs Dr.PrabhakareK

Hospital, Belgavi, Karnataka.

» Study period: Research study was conducted fréyril 2023 to May 2025.

Below is the work plan.

Work plan of the study with percentage of allocatio of study time and duration

in months

% of allocation of

Work plan i Duration in months
study time
Understanding the problem 5-10% April 2023 to July 2023
preparation of questionnaire.
Pilot study, Validation of
guestionnaire, data collection Upto 80% August 2023 to November 2024
and manipulation
Analysis and interpretation 5-10% December 2028etoruary 2025
Dissertation write-up and 5-10% March 2025 to May 2025

submission

e Sample size120

Formula used for sample size calculation is,

n= N (100-p) p X Z >

d(N-1)+Z%1.2 (100-p)

Where,
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n is the estimated sample size for the study

p is the prevalence, p= 75% of normal thyroid hammprofile in ACS = 75%

N is the estimated population of acute coronaryeyme=1200

For, a=5%, 4.,/,=1.96~ 2, d=10% of 75=7.5

Substituting these values in above equation

n= 1200 (100-75) x 75 ¥2

7.5(1200-1) +2(100-75)
n=120.09~120
Hence, the minimum estimated sample size requigesid20 for the study.
* Inclusion criteria:

1. Patients diagnosed with Acute coronary syndromey>18
2. Patients with ECG/trop | /2D echo proven acute parg syndrome
(myocardial infarction)

* Exclusion criteria;

1. Pregnant women
2. Known case of thyroid disorder
METHODOLOGY:

Study Design and Ethical Considerations

This hospital-based cross-sectional study was adeduat the Tertiary Care
Centre, Belagavi. Before enrollment this study @ approval from the
Institutional Ethics Committee, and written infordheonsent was obtained from all

participants or their legal representatives.
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Study Population

This included the ones aged 18 years and abovepvdsented to the hospital
with a diagnosis of Acute Coronary Syndrome (ACSravscreened for eligibility.
The subjects were categorized into two groups basddeir clinical presentation and

ECG findings:

1. Non-ST Elevation ACS (including Unstable Angina at@8TEMI)

2. ST-segment Elevation Myocardial Infarction (STEMI)

Sample Collection and Laboratory Analysis

Blood samples for thyroid hormone profile werelected within 24 hours of
admission, prior to the initiation of any thyroitteaing medications. The samples

were analyzed for:

» Thyroid Stimulating Hormone (TSH)
» Free Triiodothyronine (fT3)

* Free Thyroxine (fT4)

e Total Triiodothyronine (T3)

* Total Thyroxine (T4)

All samples were processed in the hospital's aenf@boratory using
standardized methods and automated analyzers figp@ualyzer model]. Quality

control measures were strictly followed accordimdaboratory protocols.
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Clinical Assessment

A detailed clinical assessment including the bedatails was gathered:

Demographic data

» Complete medical history

* Physical examination findings

 ECG analysis

e Cardiac biomarkers (Troponin I/T, CK-MB)

» Echocardiography findings

» Risk factor assessment (hypertension, diabetekiagydamily history)
» Treatment modalities used

* In-hospital outcomes

Data Collection and Documentation

A detailed clinical history was gathered from @dirticipants, including chief
complaints, past medical history with specific atien to comorbidities such as
diabetes mellitus, hypertension, previous ischemgart disease, chronic kidney
disease, chronic liver disease, epilepsy, and matigy. Personal history, family
history, and current medication history were alsocuinented. A thorough physical

examination was performed, including vital parametnd systemic examination.

Blood samples were collected from all participaatghe time of admission,
before initiating any treatment. Thyroid hormonefpe including T3, T4, and TSH
levels were measured using standard laboratoryniggbs. Additionally, cardiac
biomarkers, particularly Troponin T, were assesgdbpatients underwent 12-lead
electrocardiography (ECG) and two-dimensional eahdiography. The

echocardiographic assessment included evaluatiogjeation fraction and regional
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wall motion abnormalities. Coronary angiographydfimgs were documented when

performed.

Data collection was done using a standardized oprd that included
demographic details, clinical features, laboratpayameters, and imaging findings.
The clinical course and immediate outcome of thiepts were recorded. All the
collected data was subsequently analyzed to stodycorrelation between thyroid

hormone profiles and acute coronary syndrome.

Follow-up

Patients were followed up during their hospitalystuntil discharge or death.

Major adverse cardiac events (MACE) were recordeiding:

* Death

» Reinfarction

* Heart failure

» Cardiogenic shock

* Arrhythmias

STATISTICAL ANALYSIS

SPSS version 21 was used to analyse the dataiafters entered into an
Excel sheet. The findings were displayed both geatly and tabularly. For
guantitative data, the mean, median, standard tievjeand ranges were computed.
Frequencies and percentages were used to expresgjuhlitative data. The
significance of the mean was tested using the studest (two-tailed), and a P value

of less than 0.05 was deemed significant.
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RESULTS

A cross-sectional study was conducted on 127 pgatdingnosed with ECG/trop | /2D
echo proven acute coronary syndrome (ACS/ myodaimfiarction) aged more than

18 years admitted to tertiary care teaching hosBilgavi between *L April 2023 to

30" April 2024 over period of one year.
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Table 1: Distribution of patients according to age

Age (in years) Frequency Percentage
30-50 15 11.8%
51-70 77 60.6%
71-90 34 26.8%

>90 1 0.8
Total 127 100%

Table 1 shows the age distribution of the studyupeton, with the majority of

patients (60.6%) falling in the 51-70 years agaugrdollowed by 26.8% in the 71-90
years age group. A smaller proportion (11.8%) westwveen 30-50 years, and only
0.8% were above 90 years. This distribution inéisahat ACS predominantly affects

the middle-aged and elderly population in this gtud

Graph 1: Distribution of patients according to age
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Table 2: Distribution of patients according to gener

Gender Frequency Percentage

Female 34 26.8%
Male 93 73.2%
Total 127 100%

Table 2 shows the gender distribution of the stpdgulation, revealing a significant

male predominance with 73.2% (93 patients) beindenaad 26.8% (34 patients)

being female. This male preponderance is consisiétit the typically higher

prevalence of coronary artery disease in males.

Graph 2: Distribution of patients according to gencer
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Table 3: Distribution of patients according to clirical presentation

Clinical presentation | Frequency Percentage
Dyspnoea 92 72.4%
Chest pain 95 74.8%
Palpitation 2 1.6%
Giddiness 14 11%
Easy fatiguability 5 3.9%

Table 3 shows the distribution of clinical preséiotass among the study participants.

Chest pain was the most common presenting sympidn8%o), closely followed by

dyspnea (72.4%). Less common presentations inclugiddiness (11%), easy

fatiguability (3.9%), and palpitations (1.6%). Thegh percentage of classical

symptoms (chest pain and dyspnea) indicates typreslentation patterns in ACS.

Graph 3: Distribution of patients according to clinical presentation
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Table 4: Distribution of patients according to co-norbidities

Co-morbidities Frequency Percentage
Diabetes mellitus 15 11.8%
Hypertension 25 19.7%
Epilepsy 1 0.8%
CVA 1 0.8%
DM+HTN 50 39.4%
HTN+Epilepsy 1 0.8%

Table 4 shows the distribution of comorbidities time study population. The
combination of diabetes mellitus and hypertensi@s Whe most prevalent (39.4%),
followed by hypertension alone (19.7%) and diabetedlitus alone (11.8%). Other
comorbidities like epilepsy and CVA were less comn(@.8% each). This distribution

highlights the significant burden of cardiometaba@omorbidities in ACS patients.

Graph 4: Distribution of patients according to co-norbidities
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Table 5: Distribution of patients according to persnal habits

Results

Personal habits Frequency Percentage
Smoking 6 4.72%
Alcohol 5 3.93%
Tobacco chewing 18 14.2%
Smoking+alcohol 7 5.5%
Tobacco chewing +alcohol 11 8.6%
Smoking+tobacco chewing 3 2.36%
Smoking+alcohol+tobacco chewing 1 0.78%

data emphasizes the role of various risk factorsds.

Graph 5: Distribution of patients according to personal habits
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Table 6: Distribution of patients according to vitds

Vitals PR RR SBP DBP
Mean 86.9 19.44 130.9 79.8
SD 21.4 3.1 26.9 13.9

Table 6 shows the distribution of vital parametansong the study population. The

mean pulse rate was 86.9 £ 21.4 beats per minespjratory rate 19.44 + 3.1 per

minute, systolic blood pressure 130.9 £ 26.9 mmadgl diastolic blood pressure 79.8

+ 13.9 mmHg. These values represent the hemodynataiitis of patients at

presentation.

Graph 6: Distribution of patients according to vitals
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Table 7: Distribution of patients according to thyroid function test

Thyroid function test T3 T4 TSH
Mean 0.93 7.76 5.0
SD 0.24 1.9 9.7

Table 7 shows the thyroid function test resultshef study population. The mean T3
level was 0.93 + 0.24, T4 was 7.76 £ 1.9, and TS&s Ww.0 + 9.7. These values

indicate the overall thyroid hormone profile of gtedy population.

Graph 7: Distribution of patients according to thyroid function test
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Table 8: Distribution of patients according to lipid profile

Lipid profile Total LDL HDL VLDL | Triglycerides
cholesterol
Mean 183.5 126.02 38.1 36.18 180.9
SD 23.3 20.7 8.1 8.1 40.8

Table 8 shows the lipid profile distribution amaihg study participants. The mean

total cholesterol was 183.5 + 23.3 mg/dl, LDL 126#20.7 mg/dl, HDL 38.1 + 8.1

mg/dl, VLDL 36.18 + 8.1 mg/dl, and triglycerides@8 * 40.8 mg/dl. This profile

indicates a tendency toward dyslipidemia in thelstpopulation.

Graph 8: Distribution of patients according to lipid profile
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Table 9: Distribution of patients according to thyroid status

Thyroid status Frequency | Percentage
Normal 83 65.4%
Hyperthyroidism 12 9.4%
Subclinical hypothyroidism 20 15.7%
Overt hypothyroidism 12 9.4%
Total 127 100%

Table 9 shows the distribution of patients accaydim thyroid status. Most patients
(65.4%) had normal thyroid function, while 15.7%dhsubclinical hypothyroidism,
and equal percentages (9.4% each) had hyperthsmoidnd overt hypothyroidism.
This indicates that about one-third of coronargmridisease patients had some form

of thyroid dysfunction.

Graph 9: Distribution of patients according to thyroid status
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Table 10: Distribution of patients according to ECGfindings

ECG findings Frequency Percentage
NSTEMI 30 23.6%
STEMI 50 39.4%
Unstable angina 36 28.3%
Old MI 11 8.7%
Total 127 100%

Table 10 shows the distribution of ECG findings agpahe study participants.
STEMI was the most common finding (39.4%), followswdunstable angina (28.3%),
NSTEMI (23.6%), and old MI (8.7%). This distributicepresents the spectrum of

ACS presentations in the study population.

Graph 10: Distribution of patients according to ECGfindings
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Table 11: Distribution of patients according to CAGfindings

CAG findings Frequency Percentage
Mild CAD 1 0.8%
Single vessel disease 57 44.9%
Double vessel disease 41 32.3%
Triple vessel disease 28 22%
Total 127 100%

Table 11 shows the distribution of coronary angapdwy findings. Single vessel

disease was most prevalent (44.9%), followed byptbouessel disease (32
vessel disease (22%), and mild CAD (0.8%). Thigrifistion indicates the

coronary artery involvement in the study population

Graph 11: Distribution of patients according to CAG findings
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Table 12: Association of thyroid profile with age

Thyroid profile

Age Normal | Hyperthyroid Subclinical overt p-value
(in years) hypothyroidism | hypothyroidism

30-50 10 (12%) 0 2 (10%) 3 (25%)

51-70 | 53(63.9%)| 7 (58.3%) 9 (45%) 8 (66.7%)

71-90 | 19 (22.9%)| 5 (41.5%) 9 (45%) 1 (8.3%) 0-32

>90 1 (1.2%) 0 0 0

Total 83 (100%) | 12 (100%) 20 (100%) 12 (100%)

Table 12 shows the association of thyroid profileghwage. The p-value of 0.32
indicates no statistically significant associatimiween age groups and thyroid status,

although there are some notable patterns in theldison.

Graph 12: Association of thyroid profile with age
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Results

Table 13: Association of thyroid profile with ECG findings

Thyroid profile

ECG Normal | Hyperthyroid Subclinical overt p-
findings hypothyroidism | hypothyroidism | value
NSTEMI | 20 (24.1%) 3 (25%) 4 (20%) 3 (25%)

STEMI 6 (7.2%) 1 (8.3%) 3 (15%) 1 (8.3%)
Unstable | 33 (39.8%) 6 (50%) 8 (40%) 3 (25%)

angina

0.93

Old Ml | 24 (28.9%) 2 (16.7%) 5 (25%) 5 (41.7%)

Total 83 (100%) | 12 (100%) 20 (100%) 12 (100%)

Table 13 shows the association of thyroid profiihvECG findings. The p-value of

0.93 indicates no statistically significant asstiora between ECG findings and

thyroid status, suggesting that thyroid dysfunctioes not significantly influence the

type of acute coronary syndrome.

Graph 13: Association of thyroid profile with ECG findings
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Results

Table 14: Association of thyroid profile with CAG findings

Thyroid profile
CAG findings | Normal | Hyperthyroid Subclinical overt p-
hypothyroidism | hypothyroidism | value
Mild CAD 1 (1.2%) 0 0 0
Single vessel| 40 (48.2%)| 2 (16.7%) 7 (35%) 8 (66.7%)
disease
0.23
Double vessel| 24 (28.9%)| 7 (58.3%) 6 (30%) 4 (33.3%)
disease
Triple vessel | 18 (21.7%) 3 (25%) 7 (35%) 0
disease
Total 83 (100%) | 12 (100%) 20 (100%) 12 (100%)

Table 14 shows the association of thyroid profilhvCAG findings. The p-value of

0.23 indicates no statistically significant asstioia between the extent of coronary

artery disease and thyroid status, although cenpaitterns are observable in the

distribution.

Graph 14: Association of thyroid profile with CAG findings
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Results

Table 15: Association of thyroid profile with lipid profile

lipid profile Thyroid profile p-
value
Normal Hyperthyroid Subclinical overt
hypothyroidism | hypothyroidism

Total 20 (24.1%) 2 (16.7%) 4 (20%) 2 (16.7%) 0.88

cholesterol

(>200 mg/dl)

LDL (>100 | 76 (91.6%) 11 (91.7%) 17 (85%) 10 (83.3%) 0.71
mg/dl)

HDL (<50 | 79 (95.2%) 12 (100%) 20 (100%) 12 (100%)| 0.53
mg/dl)

Triglycerides | 64 (77.1%) 7 (58.3%) 16 (80%) 10 (83.3%) 0.44

(>150 mg/dl)

VLDL (>30 | 62 (74.7%) 7 (58.3%) 16 (80%) 10 (83.3%) 0.47
mg/dl)

Table 15 shows the association of thyroid profiiéhvlipid profile. The p-values for

all lipid parameters (total cholesterol, LDL, HDLsiglycerides, and VLDL) are

greater than 0.05, indicating no statistically gigant association between lipid

abnormalities and thyroid status in these patients.

Graph 15: Association of thyroid profile with lipid profile
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Results

Table 16: Association of thyroid profile with ejecton fraction

Ejection Thyroid profile
fraction
Normal Hyperthyroid Subclinical overt p-
hypothyroidism | hypothyroidism | value
<40 23 (27.7%) 5 (41.5%) 6 (30%) 3 (25%)
41-49 18 (21.7%) 4 (33.3%) 5 (25%) 2 (16.7%)
>50 42 (50.6%) 3 (25%) 9 (45%) 7 (58.3%) | 0.75
Total 83 (100%) | 12 (100%) 20 (100%) 12 (100%)

Table 16 shows the association of thyroid profiighvejection fraction. The p-value

of 0.75 indicates no statistically significant asation between cardiac function (as

measured by ejection fraction) and thyroid status.

Graph 16: Association of thyroid profile with ejecion fraction
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Results

Table 17: Association of thyroid profile with Troponin T

Troponin Thyroid profile P-value
T

Normal | Hyperthyroid Subclinical overt
hypothyroidism | hypothyroidism

MeanzSD | 1.05+2.1 2.71+5.1 1.18+1.66 1.03+1.45 0.1y

Table 17 shows the association of thyroid profilehviroponin T levels. The p-value
of 0.17 indicates no statistically significant agation between cardiac injury marker
(Troponin T) and thyroid status, although hypertiigr patients had numerically

higher mean Troponin T levels.

Graph 17: Association of thyroid profile with Troponin T
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DISCUSSION

Acute coronary syndrome (ACS) represents a sigmifiglobal health burden,
encompassing a spectrum of conditions includingialods angina, non-ST-elevation
myocardial infarction (NSTEMI), and ST-elevation owardial infarction (STEMI).
The intricate relationship between thyroid hormtels and cardiovascular health has
garnered increasing attention in recent years, efitferging evidence suggesting that
thyroid dysfunction may play a crucial role in hethogenesis and prognosis of AE'S.
Thyroid hormones exert multiple effects on the gardscular system, influencing heart
rate, cardiac contractility, and vascular resistanwhile also modulating lipid

metabolism and atherosclerotic processes.

In our study of 127 patients with ACS, we obsersederal significant findings
that both align with and differ from existing lisgure, providing valuable insights on

the complex relation between thyroid function andte coronary events.
Demographic and Clinical Characteristics

Our study population demonstrated a male predom@agi@3.2%) with the
majority of patients in the 51-70 years age rarg@6%), followed by 71-90 years
(26.8%). This demographic pattern aligns with tidihgs of Zhang et df, who
reported similar gender distribution (70.5% male)their multicenter study of 2,064
ACS patients. The male preponderance in ACS has bessistently reported across
various studies, reflecting the established gehdsed differences in cardiovascular

risk factors and pathophysiologdy.

The predominant age group in our study (51-70 yeemsresponds with the
findings of Sharma et &f, who reported a mean age of 62.4 + 11.8 yearsdiin study

of thyroid dysfunction in ACS patients. This agstdbution reflects the typical onset of
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coronary artery disease in the Indian populationictv tends to occur a decade earlier

than in Western populatioris.
Clinical Presentation and Comorbidities

The most common presenting symptoms in our coherewhest pain (74.8%)
and dyspnea (72.4%), with less frequent presengiiecluding giddiness (11%), easy
fatiguability (3.9%), and palpitation (1.6%). Thpgesentation pattern is consistent with
the findings of Culic V et a°® who reported chest pain in 86.3% and dyspnea in
47.3% of ACS patients. The high prevalence of thdassical symptoms underscores

their continued importance in the initial clinic@sessment of suspected ACS.

Regarding comorbidities, our study revealed a &igamt burden of diabetes
mellitus and hypertension, with 39.4% of patientvihg both conditions, while
hypertension alone was present in 19.7% and dialbetdlitus alone in 11.8%. This
finding is particularly noteworthy when comparedthe work of Reddy et df*, who
reported a 35.2% prevalence of both conditionsheirtstudy of 1,500 Indian ACS
patients. The high prevalence of these comorbditeflects the growing burden of
cardiometabolic disorders in the Indian subcontireamd their role as significant risk

factors for ACS%?

Our analysis of personal habits revealed that twbathewing was the most
common habit (14.2%), followed by tobacco chewinighvalcohol (8.6%), smoking
with alcohol (5.5%), smoking alone (4.72%), andohld consumption alone (3.93%).
These findings highlight the prevalence of modifgatardiovascular risk factors in our

population.
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Thyroid Function Abnormalities

A key finding of our study was the prevalence ofrtid dysfunction in 34.6%
of ACS patients, with subclinical hypothyroidism5(I1%) being most common,
followed by overt hypothyroidism and hyperthyromig9.4% each). This observation
differs from the findings of Wang et &, who reported thyroid dysfunction in 22.3%
of ACS patients, but with a similar predominancdgbothyroid conditions. Our results
show a higher prevalence compared to the study Bytivez-Triguero et df* who

found thyroid abnormalities in 14.6% of ACS patgent

The higher prevalence of hypothyroidism in our abhuoay be attributed to
several factors. First, the Indian population hasrbshown to have a higher baseline
prevalence of hypothyroidism, possibly due to diet@dine deficiency and genetic

105

factors.™ Second, the stress response during ACS can leattei@tions in thyroid

hormone metabolism, potentially unmasking subcihiyroid dysfunctiort®

Analysis of thyroid function parameters showed mealues of T3 (0.93 *
0.24), T4 (7.76 £ 1.9), and TSH (5.0 = 9.7), indiicg the presence of altered thyroid

function in our study population.
Coronary Angiographic Findings

Our angiographic data revealed single vessel siisaa the predominant pattern
(44.9%), followed by double vessel disease (32.3%4 triple vessel disease (22%),
with mild coronary artery disease (CAD) being ré0e3%). When analyzed in relation
to thyroid status, we found no statistically siggaht association between thyroid
profile and the extent of coronary artery disegse0(23), although certain patterns
emerged. Single vessel disease was more common atients with overt

hypothyroidism (66.7%) compared to those with ndrthgroid function (48.2%) or
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hyperthyroidism (16.7%). Double vessel disease a@sbly higher in hyperthyroid

patients (58.3%) compared to those with normalditystatus (28.9%). Interestingly,
no patients with overt hypothyroidism presentechviiiple vessel disease, while it was
present in 21.7% of euthyroid patients, 25% of Infypeoid patients, and 35% of those

with subclinical hypothyroidism.

These findings partly contrast with the resultCoien et at®”, who reported a
higher prevalence of multivessel disease in hypoitypatients. However, our findings
are supported by Coceani et'%. who similarly found no significant correlation
between thyroid status and coronary artery dissaserity. This discrepancy in the
literature suggests that the relationship betwdgmoid dysfunction and coronary
atherosclerosis is complex and may be influencednijtiple factors, including the

duration of thyroid dysfunction and the presencetbér cardiovascular risk factors.
ECG Findings and Cardiac Biomarkers

In our study, STEMI was the most common ECG priedem (39.4%),
followed by unstable angina (28.3%), NSTEMI (23.6%hd old MI (8.7%). The
distribution of ECG findings showed no significam$sociation with thyroid status
(p=0.93). This is in contrast to the findings ofc@ra et al’, who reported a higher

incidence of STEMI in patients with thyroid dysfaion.

Regarding cardiac biomarkers, we found no significhfference in Troponin T
levels between patients with normal and abnormabi profiles (p=0.17), with mean
values of 1.05+2.1 for normal thyroid function, P+B.1 for hyperthyroidism,
1.18+1.66 for subclinical hypothyroidism, and 1.03% for overt hypothyroidism.
This finding differs from the observations of Guadd et al*®, who reported higher

peak troponin levels in hypothyroid patients wittC@ The discrepancy might be
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explained by differences in the timing of tropomreasurement and the severity of

thyroid dysfunction in the study populations.
Lipid Profile Analysis

Our study revealed a high prevalence of dyslipideatross both normal and
abnormal thyroid groups, with no significant diéeces in lipid parameters between the
groups. The mean values for total cholesterol @&323.3 mg/dl), LDL (126.02 + 20.7
mg/dl), HDL (38.1 + 8.1 mg/dl), VLDL (36.18 + 8.1gfdl), and triglycerides (180.9 +

40.8 mg/dl) indicated a generally atherogenic lipidfile in our population.

Particularly noteworthy was the high prevalenceelgfivated LDL cholesterol
(>100 mg/dl) across all thyroid groups: 91.6% imrmal thyroid function, 91.7% in
hyperthyroidism, 85% in subclinical hypothyroidismand 83.3% in overt
hypothyroidism (p=0.71). Similarly, low HDL leve{s50 mg/dl) were almost universal
across all groups: 95.2% in normal thyroid functaomd 100% in all forms of thyroid

dysfunction (p=0.53).

Elevated triglycerides (>150 mg/dl) were obserued’7.1% of patients with
normal thyroid function, 58.3% of hyperthyroid patis, 80% of patients with
subclinical hypothyroidism, and 83.3% of those waert hypothyroidism (p=0.44).

VLDL elevations (>30 mg/dl) followed a similar path (p=0.47).

These findings partially align with the work of @ity et af? who reported
similar lipid patterns in euthyroid and hypothyroAICS patients. However, they
contrast with the traditional understanding of hyyyooidism's effects on lipid
metabolism, which typically shows more severe gydémia in hypothyroid
patients.~110” This discrepancy might be explaingthle acute phase response during

ACS, which can modify lipid metabolism independgmt thyroid status.
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Left Ventricular Function

The distribution of ejection fraction (EF) acrdlgroid status groups showed no
significant difference (p=0.75). Among patients twitormal thyroid function, 50.6%
had preserved EF (>50%), 21.7% had mildly reducEBd(4L-49%), and 27.7% had
significantly reduced EF (<40%). In comparison, érgpyroid patients showed a higher
prevalence of reduced EF, with only 25% having @nesd function, 33.3% with mildly
reduced EF, and 41.5% with significantly reduced. Efatients with subclinical
hypothyroidism had a distribution more similar totleyroid patients (45% with
preserved EF, 25% with mildly reduced EF, and 30&h wignificantly reduced EF),
while overt hypothyroidism was associated with gher proportion of preserved EF

(58.3%) compared to mildly reduced (16.7%) or digantly reduced (25%) EF.

These findings differ somewhat from the observetiof lervasi et d, who
reported lower EF in patients with thyroid dysfuant The lack of a strong association
between thyroid status and EF in our study mighexglained by the acute nature of
the presentation and the possibility that chromigrdid dysfunction-related cardiac
remodeling had not yet manifested. Additionallye timing of the echocardiographic

assessment relative to the acute event might indei¢hese findings:!
Clinical Implications

Our findings have several important clinical incglions. First, the high
prevalence of thyroid dysfunction in ACS patien®4.6%) suggests that thyroid
function testing should be considered in the raugnaluation of ACS patients. This is
particularly relevant given that thyroid dysfunctianay influence cardiovascular

outcomes and treatment respon<és.
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Second, the lack of significant associations beitwtgroid status and various
clinical parameters (coronary anatomy, ECG findirggsdiac biomarkers) suggests that
thyroid dysfunction may not substantially modifyettacute presentation of ACS.
However, this does not diminish the importance dentifying and treating thyroid

dysfunction, as it may influence long-term outcorard rehabilitatiort*?
Limitations and Future Directions

Several limitations of our study should be ackremgied. First, the single-center
nature and relatively small sample size may lithé generalizability of our findings.
Second, the cross-sectional design prevents us éstablishing causal relationships
between thyroid dysfunction and ACS. Third, we dat have data on the duration of
thyroid dysfunction or pre-existing thyroid diseagdich could influence the observed

associations.

Future research should focus on larger, multicestedies with longitudinal
follow-up to better understand the prognostic irgtions of thyroid dysfunction in
ACS. Additionally, studies investigating the impactthyroid hormone replacement on

cardiovascular outcomes in ACS patients with hypatidism are needet?
Conclusion

Our study provides important insights into theatenship between thyroid
function and ACS in an Indian population. While feeind a substantial prevalence of
thyroid dysfunction (34.6%), particularly subclialdypothyroidism (15.7%) and equal
proportions of overt hypothyroidism and hyperthgisin (9.4% each), its relationship
with various clinical and angiographic parametees\\ess pronounced than reported in
some previous studies. These findings suggest th®atinteraction between thyroid

function and acute coronary events is complex amy e influenced by multiple
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factors including ethnicity, comorbidities, and it of presentation.

The results underscore the importance of thyramkcfion evaluation in ACS
patients while highlighting the need for largemgpective studies to better understand
the clinical implications of thyroid dysfunction ihis setting. Future research should

focus on whether targeted management of thyroifudgsion could improve outcomes

in ACS patients?®
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CONCLUSION

This study has provided valuable insights intortationship between thyroid
hormone profiles and acute coronary syndrome idrilen population. Through our
analysis of 127 patients, we have demonstratedthiyadid dysfunction, particularly
hypothyroidism, is a common finding among ACS pase with 26% of the study
population showing abnormal thyroid profiles. Ofesle, 15.7% were subclinical
hypothyroidism, 9.4 % were overt hypothyroidismmd#&®.4% were hyperthyroidism .

The demographic profile of our study populatione&ed a predominance of
male patients (73.2%) and a higher incidence iratfeegroup of 51-70 years (60.6%).
The most common presenting symptoms were chestgualrdyspnea, reflecting the
classical presentation of ACS. The high prevalesfceomorbidities, particularly the
combination of diabetes mellitus and hypertens&h4%), highlights the significant
burden of cardiovascular risk factors in this pagpioh.

Coronary angiographic findings showed that singbssel disease was the
most common pattern (44.9%), followed by doubleseéslisease (32.3%) and triple
vessel disease (22%). Importantly, our study foomaignificant association between
thyroid status and the severity of coronary artdisease, suggesting that thyroid
dysfunction may not directly influence the extefitcoronary atherosclerosis in the
acute setting.

The lack of significant associations between thyrpirofile and various
clinical parameters, including ECG findings, cacdigiomarkers, and lipid profile,
suggests that thyroid dysfunction may not substfiptmodify the acute presentation
of ACS. However, this does not diminish the impoc& of thyroid function
evaluation in ACS patients, as thyroid hormoney pl@rucial role in cardiovascular

function and may influence long-term outcomes.
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These findings emphasize the need for routine tyftonction testing in ACS
patients, particularly in populations with a higheyalence of thyroid disorders.
Further prospective studies with larger samplessa&l longer follow-up periods are
warranted to better understand the prognostic gapbns of thyroid dysfunction in
ACS and to evaluate whether targeted managemerthyobid disorders could

improve cardiovascular outcomes.
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SUMMARY

INTRODUCTION

Thyroid hormones play a crucial role in cardiowdac function, yet their
relationship with acute coronary syndrome (ACS) a@gmm incompletely understood.
This study aimed to evaluate thyroid hormone pesfiin patients with ACS and
investigate potential associations with clinicaégentation, angiographic findings,

and cardiac biomarkers.
AIMS AND OBJECTIVES
Objective:
1. To study of thyroid hormone profile in patientshwAcute coronary syndrome
MATERIAL AND METHODS

A cross-sectional study was conducted on 127 miatidiagnosed with ACS.
Thyroid function tests, lipid profiles, cardiac biarkers, and coronary angiography
were performed. Patients were categorized baseitiyooid status, and associations

with various clinical and laboratory parametersevanalyzed.
RESULTS
SUMMARY OF RESULTS

This cross-sectional study analyzed 127 patientis agute coronary syndrome (ACS)
to investigate the relationship between thyroidction and ACS manifestations. Key

findings include:
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Demographics

« Age Distribution: Majority of patients (60.6%) were between 51-#ang,

followed by 71-90 years (26.8%), 30-50 years (11),8%d >90 years (0.8%).

+ Gender Distribution: Male predominance (73.2%) compared to females

(26.8%).

Clinical Presentation

« Symptoms Chest pain (74.8%) and dyspnea (72.4%) were tbh& gommon
presenting symptoms, followed by giddiness (11%3yefatiguability (3.9%),

and palpitation (1.6%).

+ Comorbidities: Combined diabetes mellitus and hypertension wastm
prevalent (39.4%), followed by hypertension alod®.7%) and diabetes

mellitus alone (11.8%).

« Personal Habits Tobacco chewing (14.2%) was the most common habit
followed by tobacco chewing with alcohol (8.6%), akimg with alcohol

(5.5%), smoking alone (4.72%), and alcohol conswnlone (3.93%).

Vital Signs

+ Mean pulse rate: 86.9 + 21.4 beats/min

+ Mean respiratory rate: 19.44 + 3.1 breaths/min

+ Mean blood pressure: 130.9/79.8 + 26.9/13.9 mmHg
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Thyroid Function

« Thyroid Status: Normal thyroid function in 65.4% of patients, \WehB4.6%

had thyroid dysfunction.

+ Types of Dysfunction Subclinical hypothyroidism (15.7%), overt

hypothyroidism (9.4%), and hyperthyroidism (9.4%).

« Thyroid Parameters: Mean T3: 0.93 £ 0.24, mean T4: 7.76 £ 1.9, an@me

TSH: 5.0 £9.7.

Lipid Profile

Mean total cholesterol: 183.5 + 23.3 mg/dl

+ Mean LDL: 126.02 + 20.7 mg/dl|

+ Mean HDL: 38.1 + 8.1 mg/dI

Mean VLDL: 36.18 = 8.1 mg/dI

« Mean triglycerides: 180.9 + 40.8 mg/dI

ECG Findings

+  STEMI (39.4%) was the most common presentatioripicdd by unstable

angina (28.3%), NSTEMI (23.6%), and old Ml (8.7%).

+ No significant association between thyroid statu$ BCG findings (p=0.93).

Coronary Angiography

+ Single vessel disease was most common (44.9%pwetl by double vessel

disease (32.3%), triple vessel disease (22%), aldGAD (0.8%).
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+ No statistically significant association betweenrtid status and coronary

artery disease severity (p=0.23), although cegaiterns were observed:

+ Single vessel disease was more prevalent in owgrbthyroidism

(66.7%)

« Double vessel disease was more common in hypertisno (58.3%)

« No patients with overt hypothyroidism had triplessel disease

Cardiac Function and Biomarkers

+ No significant association between thyroid statusd sejection fraction

(p=0.75).

+ No significant difference in Troponin T levels assothyroid status groups

(p=0.17).

Association Analyses

+ No significant association between thyroid status age (p=0.32).

+ No significant association between thyroid status lgpid parameters:

« Total cholesterol >200 mg/dl (p=0.88)

. LDL >100 mg/dl (p=0.71)

+ HDL <50 mg/dl (p=0.53)

+ Triglycerides >150 mg/dl (p=0.44)

+ VLDL >30 mg/dl (p=0.47)
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These findings demonstrate a high prevalence yobith dysfunction in ACS
patients but show limited associations betweenoillystatus and various clinical,

angiographic, and laboratory parameters in theeasefting.

CONCLUSION:

While thyroid dysfunction, particularly hypothyrasth, is common among
ACS patients, it does not significantly influente tacute presentation or severity of
coronary artery disease. These findings suggestebd for routine thyroid function
evaluation in ACS patients, though the immediat@icadl implications may be

limited.
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Annexures

ANNEXURE — | - INFORMED CONSENT FORM

“‘STUDY OF THYROID HORMONE PROFILE IN PATIENTS WITH ACUTE
CORONARY SYNDROME IN TERTIARY CARE CENTRE BELAGAVI- 1

YEAR CROSS SECTIONAL STUDY”
Name of Student/Principal Investigator:

Name of Guide/Co Investigators:
MD (GENERAL MEDICINE)
PROFESSOR AND UNIT CHIEF
MEDICINE G UNIT
J.N.MEDICAL COLLEGE, BELAGAVI

Introduction and Need for the study: Acute coronary syndrome has considerable
effect on thyroid gland homeostasis with consegesno terms of morbidity and
mortality *Alteration in the level of serum thyroid hormonedehas been described
in several non thyroidal systemic illnesses inalgdacute heart diseaséSeveral
studies have reported “Euthyroid sick syndrome”patients admitted with acute
coronary syndrome the normal feedback control hed thyroid homeostasis is
changed.“Euthyroid Sick Syndrome” is characterized by @é@sed serum T3 and /or
free T3, increased serum reverse T3(rT3), plus absarum TSH, T4, and free T4
2 Patients belonging to the STEMI group showed eativations, in addition to
higher mean reverse T3(rT3) and lower mean T3 egel T3 leveld This syndrome
has been reported to be found in severe chronitt feiture®, in acute myocardial

infarction and as a rapidly emerging phenomenaimgwpen-heart surgety

Additionally hypothyroidism is emerging as a riskr fcoronary artery disease

4 Evaluation of thyroid hormone plasma levels hasnbgone in a number of studies
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in patients presenting with Acute Coronary Syndrame findings compared between
Unstable Angina/Non-ST elevation MI (UA/NSTEMI) a8 Elevation acute Ml
(STEMI) groups®. Some studies have reported association of gresiemonal
changes with more severe cardiac events (STEMI Bedth) and patients with
complications. Implications of “Euthyroid Sick Sydhe” in terms of morbidity can
lead to bradSimpairment in Thyroid harmone in ACS patients megd to brady or
Tachyarrhythmia leading to increased mortalffjhe previous studies done on
Thyroid profile in ACS didnot show any result suppe of thyroid harmone effect
on Arrythmias post ACSSo in order say that the mortality in ACS couldche to

thyroid harmone derangement in ACS , this studyeisessary

Explanation of procedure: All the patients fullfilling the inclusion criteriamd

willing to participate in the study are included
+ The protocol will be explained and the informed esmt is taken

+ Venous blood samples are collected at the timedofission for biochemical

analysis and weight and height of the patientsheeked

« History and detailed clinical examination performead per the working

Performa.
Group 1: Unstable angina/ non STEMI

Cases showing ST depression / T wave inversion withmal or elevated
cardiac markers. At the time of presentation, padievith UA and NSTEMI can be

indistinguishable and therefore are consideredth@gen this guideline [20].

UA is defined as angina pectoris or equivalentescic discomfort with at least

one of three features:
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a. It occurs at rest (or with minimal exertion)uaBy lasting >10 minutes.

b. It is severe and of new onset (i.e., withinphier 4-6 weeks); and/or

c. It occurs with a crescendo pattern (i.e., disljnmore severe, prolonged, or

frequent than previously).

The diagnosis of NSTEMI is established if a patiefth the clinical features of
UA develops evidence of myocardial necrosis, asectdd in elevated cardiac

biomarkers [21].

Group 2: ST elevation Ml

Symptoms of myocardial ischemia in association vétactrocardiographic
(ECG) ST elevation and release of biomarkers of caydial necrosis. New ST
elevation at the J point in at least 2 contiguaed$s of 2mm (0.2mV) in men or

1.5mm (0.15mV) in women in leads V2-V3 and/or ofrdm

+ (0.1mV) in other contiguous chest leads or the liedmds [22]. The 12- lead
ECG is a pivotal diagnostic tool. Level of serunndiac biomarkers CK-MB

and Troponin are elevated [23].

Withdrawal from participation in the study: Participation in this study in voluntary.
You will be free to decide whether to participatehis study or continue participation
once enrolled. In case you decide to withdraw ymanticipation, you are free to do

so. However, please convey the decision to thecipah investigator.

Possible benefits from participating in the study:You will get any benefits by
participating in this study. As early diagnosisIwik helpful to determine further

course of treatmenThe data gathered will help population at large.
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Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person to identify you. Your identityl never be revealed. The data
collected from you will be kept confidential andlymprocessed or aggregated data

will be used for publication.

Financial incentives: You will not receive any payment for participatim this

study.

Cost of investigationsdone during the course of study will be paid by ghincipal

investigator(Strike out which is not applicable)

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisteedscientific purpose and or

presented to scientific groups. However, your iemvill never be revealed.

Questions: In case of any questions with regard to this stydy, are free to contact:

If you have any question or complaints with regardour right as study participant
you may contact Dr Harsha Hegde, Chairperson, &tlsiemmittee of JINMC, 0831-

2473777 Extension 4052.

Legal rights: By signing this consent form, we are not wavingy af your legal

rights
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CONSENT STATEMENT

| am making a voluntary decision to participatetihe study““Study of
thyroid hormone profile in patients with Acute coronary syndrome in tertiary

care centre, belagavi- 1 year cross sectional study

My signature below indicates that | have decidepadicipate and | have read
the information provided above or the informaticoyided.. above has been read to
me in the language that | understand best. | weasngthe opportunity to ask

guestions and that they have been answered to tisfastion.
Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE — Il - CASE PROFORMA

“‘STUDY OF THYROID HORMONE PROFILE IN PATIENTS WITH ACUTE

CORONARY SYNDROME"

CASE NO:

NAME:

AGE/SEX:

IP NO.:

ADDRESS:

COMPLAINTS AT PRESENTATION:

HISTORY OF PRESENT ILLNESS :

PAST HISTORY :

Co-morbidities

DM HTN |[IHD |CKD |CLD | EPILEPSY| MALIGNANCY | OTHERS

Drug history:

Personal history:

Family history:

PHYSICAL EXAMINATION

GENERAL CONDITION-
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PALLOR CLUBBING
ICTERUS PEDAL EDEMA
CYANOSIS LYMPHADENOPATHY
VITALS:
TEMPERATURE R.R
P.R B.P

SYSTEMIC EXAMINATION :

R. S:
C.V.S:
C.N.S:

P.A:

INVESTIGATIONS :

ECG-
Troponin T-

Thyroid profile -

T3 T4

TSH

2D ECHO/CAG-

EF-

RWMA.-

OUTCOME-
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ANNEXURE — Il

MASTER CHART
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CHEST PAIN AND DVD-LAD
3 | MASABI MEHABOOB BHATE | 61| MALE KHANAPUR  |10055279|  BREATHLESSNESS- 12 HYPERTENSIVE NIL 120| 24 [120/80| AWMI 10|35/ 'S 7| 1|74 26 |185|142|45186| 37
HOURS '
RAMAPRAKASH RAMSHKAL DIABETIC TOBACCO DVD-
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CHEST PAIN, POOR R TVD-
24 UMAVEE&Q?S?IDRAPPA 63|FEMALE| DHARWAD  |10064621 BREATHLESSNESS - DIABETIC NIL 78| 16 [130( 90| WAVE 0 35| RCA, 10 | 2.29 |176|156| 33 | 246 | 49
IMONTH PROGRESSIO LCX, LAD
25 NAGAPPA NINGAPPA 81| MALE | BAILHONGAL |10067373| CHEST PAIN, PALPITATION-2) 1y peprengve NIL 130| 18 |100|60| AwWMI 1 |40|SVD-LAD 94| 37 |187(147|41|167|33
BANNUR HOURS
HULAGAPPA BASAPPA CHESTPAIN , GIDDINESS - 2 NORMAL
26 64| MALE YADGIRI 10069032 y NIL TOBACCO CHEWER | 68| 16 [180[100|  SINUS 0 |60|SVD-LCX 82| 0.75 |152(117(34[145| 29
TEERTHA DAYS
RHYTHM-UA
GANGAVVA HANAMANTH CHEST PAIN, EASY NORMAL
27 55|FEMALE| RAMADURGA 10070349 y DIABETIC NIL 68| 18 [110(60| SINUS 0 |60|SVD-LAD 7.8| 0.72 |171|150| 30 | 185 37
MADAR FATIGUABILITY- 8 DAYS
RHYTHM-UA
TOBACCO CHEWER,
28 SATISH BABURAO 65| MALE KUDAL 10072106 | COUCH, BREATHLESSNESS - NIL OCCASIONAL 118| 28 [110{ 70| LBBB-UA | 0 |25|SVD-LAD 9.4 | 256 |168(141(44|210|42
HURLIKOPPA 15DAYS
ALCOHOLIC
CHEST PAIN, LOOSE STOOLS|  DIABETIC, ] ]
29 | MANGAL NINGAPPA SUTAR | 41| MALE HINDALGA  |10072845 - 2DAYS HYPERTENSIVE NIL 83| 18 [120{ 70| LBBB-UA | 0 |60|SVD-LAD 6.9 | 11.68 |182|134| 50 |139 28
CHEST PAIN TOBACCO CHEWER,
30 | SATISH JYOTIBA WAJANTRI | 37| MALE BELAGAVI 10072468 : NIL OCCASIONAL 80| 18 [150{ 90| AwMI 0.8 | 45| SVD-LAD 9.7 | 2.18 |207|116| 40 |143| 29
BREATHLESSNESS- 6 HOURS
ALCOHOLIC
EVOLVED DVD-LAD,
31 [ NARAYAN VITHOBA MORYA | 62| MALE KHANAPUR  |10073983| BREATHLESSNESS - 4 DAYS | HYPERTENSIVE NIL 92| 20 |170|200] T 0 e 06357 84| 0.64 [192(119(33|141|28
POOR R
HYPERTENSIVE, WAVE DVD-
32| NAMDEONAGESH PATIL |63| MALE BELAGAVI 10073942|  CHEST PAIN - 8DAYS EPILEPTIC NIL 56| 22 |110[ 70| o epeasio| O | L AD, Roa 7.1| 5.77 |239|147| 34 |124| 25
N-UA
KASHAVVA MALLAPPA TVD-
33 KUMBAR 76 |FEMALE HUKKERI 10058384| BREATHLESSNESS- 1 DAY DIABETIC TOBACCO CHEWER |110| 24 [80|60| NSTEMI |08|25| RCA, 58| 1.19 |173|159|44| 92 | 18
LCX, LAD
CHEST APIN, ALCOHOLIC, ! ]
34| BHARAT LAXMAN DEVAJ |52| MALE BELAGAVI 10060258 | o oM ESS. ADAYS NIL TOBAGCO CHEWER |120| 28 |180| 90| LVH-UA | 0 |30|SVD-LAD 69| 34 |157|125|43|157|31
CHEST PAIN TVD-
35| DASTAGEERISAK IPERI |72| MALE BELAGAVI 10067034 ' NIL SMOKER 78| 16 [140{90| NSTEMI |0.1|50| LCX, 9.9 | 1.09 |177(141|43|136|27
BREATHLESSNESS- 4 DAYS
RCA, LAD
DILSHADBEGUM
36 MEHABOOBKHAN 85|FEMALE|  BELAGAVI 10071414 BREATHL ESSNESS, DIABETIC, NIL 78| 18 [140{ 90| NSTEMI |0.3|60|SVD-RCA 37| 1.89 |192|116|51 |139| 28
GIDDINESS 2 DAYS HYPERTENSIVE
SOUDAGAR
SHARANBASAV DIABETIC, ALCOHOLIC, DVD-
37| NAGBHUSHAN HIREMATH | 39| MALE | NAGARHAVELI | 10071835 BREATHLESSSNESS- 1DAY | |\ Sfor S o | oo com e 2 e [ 98| 20 [130] 80 IWMI 35|50\ on Lex 7.6 | 5.71 |199|144| 41 |169| 34
BASAVANNEYYA SATAYYA CHEST PAIN , EASY
38 HIREMATH 64| MALE YARAGATTI  |10072415| &~ o' oe D00 o NIL NIL 70| 16 |110{70| NSTEMI |04 |60|SVD-LAD 54| 142 |134(143(41|211|42
NORMAL
CHEST PAIN,
39| KALLAPPATUKARAM gl MaLE BELAGAVI 10072375  BREATHLESSNESS- 12 NIL NIL 60| 16 [1s0[s0| SINUS o |s0[PVDLAD 95| 0.36 |163[125(39|165|33
KADOLI RHYTHM- RCA
HOURS
UA
CHEST PAIN, TVD-
40| AVAKKARAMAGOUDA 7,1 \ia g CHIKKODI 10072996  BREATHLESSNESS- 1 HYPERTENSIVE NIL 83| 16 [170{90| NSTEMI |0.7|60|RCALCX, 6.6 | 836 |187| 99 | 36 |169| 34
PATIL
MONTH LAD
NORMAL
BALAVVA KALLAPPA DIABETIC, SINUS
4 TALAWAR 75|FEMALE| RAMADURGA [10074235|  CHEST PAIN- 5 HOURS HYPERTENSIVE NIL 92| 22 (170{ 90 | o\, | O |60[SvD-LCX 9 | 337 |203(102(30|208| 42
UA
BREATHLESSNESS- TVD-
42| KANTA SHARAD ROKADE |73 |FEMALE KARWAR 10073950 SMONTHS HYPERTENSIVE NIL 68| 21 |160| 80 UA 0 |60|RCA,LCX, 86| 3.18 |194(142(44|180| 36
LAD
NORMAL
43| VISHNUPATIL KRISHNA |65| MALE | BALEKUNDRI |10074114 CHEST PAIN-4 DAYS NIL NIL 68| 18 [150{90| SINUS |0.1|60|SVD-LAD 7.2| 265 |230|116| 34 |183|37
RHYTHM-UA
44 | KAMALA SHIVARAI GORAV |56 [FEMALE GOKAK 10073729| BREATHLESSNESS-8 HOURs | | DIABETIC, NIL 58| 18 [130{ 80| NSTEMI |0.8|45|SVD-LAD 6.9 | 156 |157|101|48|180| 36

HYPERTENSIVE




PARATAVVA
CHEST PAIN, DIABETIC,
s HANAMANTAPPA 78| FEMALE| LAKSHMESHWAR | 10066774 | o - CHEST PN, e e NIL 108| 18 |120|80| NSTEMI |02|40|svD-Lcx| 1|94 519 |181]104]27|132| 26
BANKAPUR
TVD-
CHANDRAKANT CHEST PAIN, GIDDINESS5 EVOLVED
48| R ANEr  |63| MALE | VADAGAON 10065738 o NIL NIL 66| 16 110 70| FRVED |07 |30 RCfALDcx. 96| 058 |204|147| 45| 242| 48
SYMMETRIC
VITTAL BHIMAPPA CHEST PAIN, ALT
& AL e 46| MALE | BELAGAVI |10068789| o HESTPAIN | HyPERTENSIVE ALCOHOLIC 78| 18 |160[200| | AT | 0 |60|svDLAD| 1| 7.4| 373 |174]133| 40 |165| 33
IN V4-V6-UA
4g| SHABBIRMEMABUSAS gl MALE | SAVADATTI  |10070496| CHEST PAIN-6HOURS | HYPERTENSIVE | ALCOHOLIC, SMOKER| 66| 16 |100| 60 | YOVEVED | o6 50| svb-Rea| 1| 98| 964 |156|158| 37 195 30
CHEST APIN, EVOLVED
49 | PARVATI MOTAPPA MADAR | 72| MALE |  KHANAPUR |10070ds1 |, CHESTARIN o | LvperTeNsive NIL 9| 18 [120{ 80| “OUEP |09 (55(svDLCxX |1 |74 536 |207[122] 48| 204 a1
BASALINGAYYYA CHEST APIN, SINUS v
50 GURUBASAYYA 68| MALE HUKKERI  |10071462| BREATHLESSNESS-6 DIABETIC | TOBACCOCHEWER |104| 16 |120| 70 [TACHYCARD| 0 50| YD 1|81 239 |229|146| 22 [147| 29
UNANABADIMATH MONTHS 1A -UA :
TVD-
SHIVALING APPANNA CHEST PAIN, DIABETIC,
51 AN 57| MALE GOKAK 10072147 | o O P oAYS | Hy P ENSvE NIL %| 16 [160/100 NSTEMI |06 45|ROALOX.| 1|73 0 |230(127) 191603
TVD-
NANDAKISHORE CHEST PAIN, EVOLVED
52| CnNameanone |63 MALE | savapaTTi |1007a808| o CSHESTPAN. | HvperTENSIVE NIL | 8 (1) 70| S 08| 45| LADRCA, 1| 62| 274 |223(126) 3 172 3
SUNITA SHARANAPPA CHEST PAIN, DIABETIC, )
53 SN 61|FEMALE| VIAYAPURA |100ma018| o CHEST e e NIL 56| 19 [90|70| NSTEMI |08|60|svD-LAD| 1 |79 172 |170|123] 38 |180| 36
BASIRABI MAKTUMSAHEB CHEST PAIN, DVD-
54 e g2 |FEMALE|  BELAGAVI |1007470n o SHESTPAIN NIL NIL 18| 28 |160[ 90| Pwmi |19 |as| DR 11| 11| 1207 |158|109| 48| 175| 35
TVD-
55 | TAMMANNI LAXMAN KORE | 65| MALE RAIBAG  |10073gg2| CHEST PAIN, GIDDINESSE DIABETICHYPER | topr oo cEweR | 60| 20 [120) 80| NSTEMI | 1.1|50| LAD,OM, | 1 |7.4| 164 |190|135|48|129| 26
HOURS TENSIVE ooy
CAKSHMI GUNDU BREATHLESSNESS, EASY
56 e Sy 61|FEMALE| CHANDGAD |1007a349| BEEATHLESSUESS EASY | v perrensive NIL 82| 20 |110{70| NsTEMI |07 |e0|svD-LAD| 1|67 | 13 |204|113]33|162| 32
NAGAMMACHINNAYYA CHEST PAIN, DIABETIC EVOLVED DVD-LCX
57 W | MALE | KANGRALI |100r34r4)  BREATHLESINESS 10 | \voliro\cie NIL 16| 28 |200[120| VOLYEP | 02 |40 |PVRL 84| 283 |138]107| 33| 100| 38
TVD-
SHREYOUNSH MALASARJ CHEST PAIN,
58 o 64| MALE |  BELAGAVI 10082080, o SHESTPAIN NIL NIL ®| 24 (10 9| AWMI | 14|40|LADRCA,| 1|67 | 875 |185(101) 25 ooe| 7
50 [MALLAPPA FAKIRA TALWAR|69| MALE | KANGRALI  [10062333|  CHEST PAIN -5 HOURS EPILEPSY TOBACCOCHEWER | 84| 20 |100| 60 AITI-\IONII—ID o |4, ADS’E'CA 75| 381 |171]134| 30 |183| 37
PUNDALIK RAMACHANDRA CHEST PAIN,
60 veing 55| MALE VELLUR  |10084684| o CHESTRAN. NIL TOBACCOCHEWER |70| 18 |100{60| 1wMi |04 |50|SvD-RcA| 1|55 289 |201|143|31|137| 27
TVD-
FAIZULLAKHAN EVOLVED
O | AR | 64| MALE |  BELAGAVI |10066443| BREATHLESSNESS1DAY DIABETIC NIL 1| 20 |100| 70| HGUE 09| 25| LADRCA, | 1| 94| 036 |204(122) 49 138 28
TVD-
RAJANI LAXMANRAO CHEST PAIN, EVOLVED
62 N 74| MALE | BELAGAVI  |10067083| o CHESTRAIN 1 piaseTIC NIL 2| 20 [0 o0 T 13|3) LAD | 1171 s |164fa07) 0 13| 25
CHANDRAKANT SHETYAPPA CHEST PAIN, EASY DVD-
63 s 60| MALE | KOLHAPUR |100eseon|  CHESTPAULEASY DIABETIC NIL 72| 18 |120/ 70| oLD AWM | 0 |60| OO |1 |86 | 531 |194|135) a1 25651
TVD-
VASUDEV BASAPPA CHEST PAIN, DIABETIC,
64 PAVDIAS 74| MALE | sULEBAVI (10069225 | o CHEST PRI e EnGE | TOBACCOCHEWER [130| 20 |110{ 70| NSTEMI |05 |45 LAE(,:R;(CA, 7.7| 674 |145|152| 40| 256 51
BASAVANNEPPA LAXMAN CHEST PAIN, ALCOHOLIC TOBACCO
65 fyhhraseies 64| MALE | BAILHONGAL |10069569| o CHESTRAN: NIL i 88| 18 |140{100] NSTEMI |09 |25|svD-Lex | 1|63 158 |212|138] 42 |210| 42
CHEST PAIN, DVD-LCX,
66 | PRAKASH JAYRAM BADAVE | 76| MALE | VADAGAON |1006e8%0| o CHESTPALR NIL NIL 63| 19 [180{100| wmi |04 |50|PVRLS 78| 036 |175|138| 44|210| 42
CHEST PAIN, GIDDINESS- 20 NORMAL DVD-
67 | BALU SADASHIV KADAPURE| 50| MALE |  CHIKKODI  |10070197 ’ DIABETIC | TOBACCOCHEWER |60| 18 |100|70| SINUS | 0 |60 81| 16 |150|126|43|149| 30
DAYS R A LAD,RCA




CHEST PAIN,

63 | ASHOK SHRIPATRAOPATIL |66| MALE |  BELAGAVI |100eg07s| . CHESTPAIR NIL NIL 9| 20 |110{ 60| OLD AWMI |05 |25|svD-LAD| 1 | 79| 158 |193|136] 14 |225| 45
SHAKUNTHALA VISHNU CHEST DVD-
69 76|FEMALE| GANESHPUR  |10069137| PAIN,BREATHLESSNESSS NIL TOBACCO CHEWER |110| 18 |110|70| NSTEMI | 1 |35 11| 684 |210|107| 42| 147 20
SURYAVANSHI P RCA,LCX
TVD-
70 | MALATIMADHUSOODHAN | 77 ey £l BELAGAVI | 10071027| CHEST PAIN, GIDDINESSS | DIABETICHYPER NIL 80| 14 |140|70| NsTEMI |08 |45|LADRCA,| 1 |83 | 7.38 |161|138]45|171| 34
NAIK DAYS TENSIVE P
CHANDRAKANT CHEST PAIN, DIABETIC, | TOBACCO CHEWER,
T Ay |65 MALE | BELAGAVI |10070890| o CHESTPAIN | e Pyl 120| 20 |140| 80| NSTEMI |0.1|40|SvD-LAD| 1| 10| 146 |170|120| 37 |208| 42
SHEKHAR NARASAPPA CHEST PAIN, TOBACCO CHEWER,
72 AT 50| MALE | BELAGAVI 10070507 | o, SHESTPAIN NIL A HEWER. |110| 28 |190|100] OLD AWMI | 0 |35|SVD-LAD | 1 | 75| 263 150|122 38|189| 38
MAHIROON RAFIQAHMED DIABETIC NORMAL
73 55|FEMALE| CHADACHAN |10071953| BREATHLESSNESS1DAY : NIL 00| 18 |110{70| sinus | o |eo|svD-Lex | 1|84l 856 |147|128] 44 |162| 32
MAKANDER HYPERTENSIVE
RHYTHM-UA
MAHADEV SIDDAGOUDA CHEST PAIN CHRONIC SMOKER EVOLVED DVD-RCA
74 Lo 52| MALE | KAGAWAD |1007e1| o CHESTRAIN NIL PPt 56| 20 [110{70| twmi+ |26 [55°VD 74| 082 |180|157| 20| 172| 34
RVMI, CHB
PARASHURAM MARUTI NORMAL
75 61| MALE | LKOLHAPUR |10071747| BREATHLESSNESS-15DAYS|  DIABETIC NIL 66| 18 |140/80| sINUS | 0 |50|svD-LAD| 1 |97 | 17.4 |166|111|38|182| 36
JALKAR
RHYTHM-UA
76| MOMANBASAVANNEPPA |61 alE | KHANAPUR  |10071883 NIL NIL NIL 60| 16 |110{80| EVOLVED | o350 [PVDRCAN ) | gg | 187 |189| 07 | 48 |244| 40
KADOLI WMl Lcx
DIABETIC, DVD-
77 |RAMAJAN AHMADSAB DESAI| 63| MALE GOKAK 10071830 CHEST PAIN5DAYS | PASETC, NIL 6| 16 |10/ 70| Lvrua | o |eo| DO 1|73 275 |127]108| 26 |163] 33
WM +
BALKRISHNA NAGAPPA CHEST PAIN, TOBACCO CHEWER, DVD-
78 PPN 70| MALE | BAILHONGAL |100734gs|o . CHESTPAIN o | HvperTENSIVE vl ®| 18 (160 90| PWMI+ | 74|65) o000 | 167 | 296 |142(109) 49 170 35
SAINATH RAMACHANDRA CHEST PAIN,
79 e 50| MALE | BELAGAVI |1007208a| [ CHESTPAN. NIL SMOKER 0| 18 [130|80| Awmi |65|60|svD-LAD| 1|73 | 27 |195| 79 |36|170|36
TVD-
go | UDAYAKUMARNARASMIA |71 | MALE | BELAGAVI  |10072492| CHEST PAIN SINCE 3HOURS|  DIABETIC | SMOKER, ALCOHOLIC| 66 | 20 [110| 80 |iwM1 + RvMI| 98 [45|LADRCA, | 1 | 44 | 095 [174|110|45|167|33
LCx
CHEST PAIN, DIABETIC,
81| SUSHEELA GOPAL MEGER! |68|FEMALE|  KANGRALI |1006734| o CHESTPAIN | DASETC, NIL 80| 16 |150|80| NsSTEMI |o08|60|svD-RcA| 1|56 49 |182|140|43|163|33
BASAVARAJ cHEST PAIN TVD-
82 BHIMARAYAPPA 8| MALE | KARDIGUDDI |10074504| (oo CHESTRARN cvA NIL 80| 18 |130|80| LBBB-UA | 0 |60[LADLCX,| 1 |52 252 |207|120| 31 |176| 35
RACHANNAVAR RCA
TVD-
83| ARINSONULAKHE |66| MALE | BELAGAVI  |10074810|  GIDDINESS- 3DAYS NIL NIL 68| 18 [110{70| oLDiwmi |02 |50|RcALex,| 1|79 145 |198|118] 57 |181| 36
LAD
TVD-
REKHA RAMACHANDRA CHEST PAIN, DIABETIC, EVOLVED
84 A 6o|FEMALE|  BELAGAVI 10074107 | o SHESTPAIN | enive NIL | 8 (150 90| S 001 45|ROALAD, | 1| 12 | 162 |169(119) 38 207 a7
ol RS
85 | YASHODHA NANJUNDAPPA | 66|FEMALE| DAVANAGERE |10074491| CHEST PAIN-20DAYS | HYPERTENSIVE NIL 72| 20 [110[ 70 | WAYE 101 (45(LADRCA,| 1 |96 | 758 |157[138| 49|181| 36
Lex
N-UA
86 | BABU MADIVALAPPA ULAVI [60| MALE | BAILHONGAL |10074563 BREATHLESSISD’\LEYSSS' COUGH- | iy PERTENSIVE NIL 60| 20 |120/70| NSTEMI |12]33 Rgl’:_)éx 6.7| 3.42 |165|140| 35 |224| 45
g7| DATTAGANAPATRAO |76l \\aE |  BELAGAVI  |10074634| BREATHLESSNESS3DAYS | HYPERTENSIVE NIL 9| 24 [100{60| Awmi |17 |40| BVP- 76| 035 |150|179| 47 |192| 38
JADHAV LAD,LCX
RAMESH BASAVANNI CHEST PAIN DIABETIC NORMAL
88 PPV 49| MALE HUKKERI  |1007a240| (oo CHESTRRINL | v NIL 64| 20 |180[110] siNUs | 0 |eo|svD-LAD| 1| 73| 7.12 |217 96 | 40|112| 22
RHYTHM-UA
MAHADEVAPPA DIABETIC TvD-
89| A A | 74| MALE | BAILHONGAL |1007a054| BREATHLESSNESS 15 DAYS | || PASETS, NIL 04| 21 |180|80| oLDiwmi |01 |40|LADRCA.| 1 |67 7.32 |188|121] 47 |161| 32

LCX




TVD-

90 | JAGANNATH BABU BADIGER| 70| MALE RAIBAG  |10073703|  CHEST PAIN -8 HOURS DIABETIC NIL 70| 20 |130|70| Asmi  |03|45|LADRCA,| 1|52 | 053 |184|140| 46 |204] 41
LCx
VISHNU RAMACHANDRA CHEST PAIN, TOBACCO CHEWER,
o1 Vo 50| MALE |  KAGWAD |100579a1| . CHESTPAIM NIL ACCO e 88| 18 |106)70| AwMmi |09 |45|svD-LAD| 1 |01 | 32 |184|131]32|201|40
ARATHI SURESH BREATHLESSNES, COUGH 2| DIABETIC, DVD-
02 s 53|FEMALE|  CHIKKODI  |10064031 e e e NIL 78| 18 |1o| 80| wwi |os|ss| O'F | 1|15 | 188 |17afu7aas|121] 20
CHEST PAIN, GIDDINESSS - 8| DIABETIC,HYPER NORMAL
93| KHAJA MOHIDDIN PATEL |73| MALE | BELAGAVI  |10066673 ' ! SMOKER 96| 18 [110{70| siNus | o |60|svD-LAD| 1 |68 | 0.80 |198|122|48|170| 34
DAYS TENSIVE
RHYTHM-UA
CHEST PAIN, DIABETIC, BVD-LAD,
94 | ASHADEVI VISHNU SASAVE | 74|FEMALE|  BELAGAVI |1008e607| o CHESTPAIN | DABERC, NIL g 16 [110[80| NsTEMI |03 |45°VDLf 84| 003 |224|125|31|274| 55
YALLAMMA NARAYAN CHEST PAIN, DIABETIC, )
o5 P s3|FEMALE|  BELAGAVI  |10067201| o CHESTRRINL o | e NIL 100| 18 |160|100] NSTEMI |0.3|60|SVD-LAD| 1| 6 | 203 |150|116|43|101 38
KESHAVSING BALUSING DIABETIC NORMAL
% 61| MALE | BELAGAVI  |10071912| BREATHLESSNESS-2 DAYS : NIL 60| 16 [130|80| siNUS | 0 |60|svD-RCA| 1|52 | 404 179 08 |37 |162| 32
HAJARI HYPERTENSIVE
RHYTHM-UA
st
g7| MAHADEVRAYAPPA g5l MaLE GOKAK 10069858 | BREATHLESSNESS-15 DAYS NIL TOBACCOCHEWER, | g9 | 20 |110| 70 |DEPRESSION| 0 |45|PYPLCX| 1 | 74| 03 |167| 84| 46|150| 22
HUCCHELI ALCOHOLIC oM
IN V3-V6-UA
HAMUDABI HAMEED CHEST PAIN, DVD-
8 O 82|FEMALE|  HUKKERI  |10070117| o CHESTPAIN: | HvperTENSIVE NIL 8| 24 |10 80| aswwmi |oz|a0| SO 1|07 008 |172| 53 |17|198] a0
99 |SUBHASH SIDAGOUDA PATIL| 59| MALE HUKKERI  |10071655 BREATHLESSNESS 10 DAYS HY';'EAR'?rEETN'gI'VE ALCOHOLIC ~ |126| 19 |80|60| OLDAWMI | 1.4|30|SvD-LAD| 1 |82 | 494 |185|123| 38 |167|33
100| SURESH DUNDAPPA ANKLI |74| MALE | GADHINGLAJ |10070155| BREATHLESSNESS7DAYS | |, PMABETIC, | oy oxeraLcoHoLIC 84| 20 |100| 60 | TRFASCICU 69150  syp-LAD| 1 | 7.4 | 307 |101]134] 47 154 31
HYPERTENSIVE ' LARBLOCK | * 4l
DIABETIC, EVOLVED DVD-
101 SURESHGUNDUKOLI 70| MALE | BELAGAVI  |10074706| BREATHLESSNESS2DAYS | DASENC, NIL 14| 3 |o0|eo| TP Joa|ss| VO | 1|66 048 |1es|131|30|114]23
CHEST PAIN,
102| LAXMIBAI SUBRAOMALI |64|FEMALE|  HUKKERI  |10084023| . CHESTPAIN. NIL NIL 70| 17 |100|70| wwmi | 23|40|svD-Rca| 1| 10 | 043 |170|110] 40 |136| 27
MAYAPPA ADIVEPPA CHEST PAIN DIABETIC NORMAL DVD-LAD
103 A 62| MALE GOKAK 10062499 | e e LOUR | HymerenSvE NIL 86| 18 [135(80| sinus | o [s0VOL 69| 097 |190|100| 38|243| 49
RHYTHM-UA
104| NANDA SHANKARPATIL |76| MALE | BELAGAVI  |10061782| BREATHLESSNESS2 HOURS | |, DIABETIC, NIL 140| 30 |120| 70| oLD AwmI | 0.2 [40| BVP- 11 | 035 |178[130| 50 |143| 20
HYPERTENSIVE - LAD.LCX -
RAGHUNATH PANDURANG CHEST PAIN, TOBACCO CHEWER,
105 s 70| MALE |  KAGAWAD 10060296 | o CHESTPAIN. | HvpeRTENSIVE ACCO e 58| 20 |150{200] AsMI |01 |45|svD-LAD| 1 |67 | 301 |166|102|54|144| 20
FOORR
VISHWANATH BASAWARAJ CHEST PAIN, DIABETIC,HYPER WAVE
106 A 38| MALE | BELAGAVI |100s0080| o CHESTRAIN ~ |DIABETIGHY ALCOHOLIC 80| 20 [100[ 60| WAYE | 0 [60[SvDLAD | 1 |97 1143 |200(128| 37 |210| as
N-UA
AMRUTH PREMNATH CHEST PAIN, GIDDINESS 3 DVD-
107 ARGy 38| MALE HOSPET  |10073930 AV DIABETIC | ALCOHOLICSMOKER 108 21 |180|110| nsTEmI |06 [eo| DD 11|99 110 |212] 8446|238 48
SAVITRI MAHADEV EVOLVED DVD-
108 R A 52|FEMALE|  HUKKERI  |10074630| CHEST PAIN -15 DAYS DIABETIC NIL w2| 19 |10 90| FOEP |03 |4s| VO | 1|53 547 |179158 30| 194] 39
TVD-
SHEKAVVA MAHADEV CHEST PAIN, DIABETIC,HYPER
109 A 67|FEMALE|  BELAGAVI | 100m517| o CHEST AN DA NIL %| 20 |10 %| NSTEMI |18|G|RCALAD 1193 0 |194(149) 30| 145|0
110 GUNDAPPABASAPPA | 63| MALE | LINGASUR  |10074710| BREATHLESSNESS2DAYS | HYPERTENSIVE SMOKER 104| 20 [130| 80 Awg"r'b‘t’)"b'm 03|40|svD-LAD| 1 | 61| 157 |222|103|56] 93 | 19
ANNAPURNA MALLESHAPPA CHEST PAIN, DIABETICHYPER
11 A 64|FEMALE| BAILHONGAL |10065071| o CHEST PR, | PSS NIL 72| 18 |140|80| AwMmI | 02|45|svD-LAD| 1 |83 | 273 |167|154| 26 |166| 33
PREMATURE
LALITA MALAKAJAPPA CHEST VENLFF?CUL
12| | 74| MALE | BAILHONGAL |10067295| PAIN,BREATHLESSNESS. | HYPERTENSIVE NIL 60| 16 [110[70| AR | 0 [60[svDLox |1 [62| 764 |215(10| 29|190| 38
4DAYS UNSTABLE

ANGINA




NORMAL
SIDDARAM CHEST PAIN, DIABETIC,
1| D NooLl | 7L MALE | HUKKERI (10060308 | oo SHESTRATL ] G E NIL B| 38 |19/90| SNUS | 0 |@|SVOLAD| 3| 76| 112 |244) 01 | 21500
T
ANNAGOUDA CHEST PAIN, EASY DEPRESSION DVD-LCX,
14| o L 65| MALE | HUKKeR  |100s0030|  SHESTPAIN ERSY NIL NIL 120 20 200|110/ P5FRESON 01 [0 |PVD S 74| 31 |183\147|23| 211 a2
1Ll Avt
KALLAPPA BHAVU
115 e o 77| MALE |  CHIKKODI  |10069307| ~ CHEST PAIN-0DAYS | HYPERTENSIVE | TOBACCOCHEWER [130| 18 [150| 80 | OLD AWMI | 0.1|35|SvD-LAD| 1 | 69| 128 |129|138| 40 152| 30
MAHANTESH BASAPPA CHEST DIABETICHYPER
116 49| MALE | BAILMONGAL |10069512| PAIN,BREATHLESSNESS4 ' SMOKER 9| 19 |130| %0 [IWMI + RvMI| 09 50| SvD-RCA | 1 | 83| 095 |197|146| 41 |236| 47
HANNIKER! TENSIVE
HOURS
CHEST PAIN,
117| SAROJAMAHADEV MANE |68|FEMALE|  ATHANI (10060851 . SHESTPAIN | | hvperTENSIVE NIL 68| 20 [120{ 70| OLDAWMI | 0 |55|SVD-LAD| 1 |83 194 |192(107|46|222[ 44
DIABETIC i DVD-
118 SHIVAJ SADASHIV PATIL | 73| MALE |  CHIKKODI  |10069760| BREATHLESSNESS-20 DAYS " | ToBACCOCHEWER |94 | 18 |150| 80 |DEPRESSION | 041 |60 71| 373 |184|139| 42| 229| 46
HYPERTENSIVE LADLCX
IN V3-V6-UA
SHEKANNA MALLAPPA DIABETIC, EVOLVED BVD-
119 kb e 65| MALE |  MUTAGA 10070296 ~CHESTPAIN-4HOURS |, Pioe i, NIL 85| 18 |130| 70| FOLED | 0 60| VO 11|61 366 |109|130 a2 |222| a4
MAHAVEER MALLAPPA BREATHLESSNESS, GIDDINES DVD-
10| MA R 78| MALE |  KANBARGI  |10071783 JRRA HYPERTENSIVE | TOBACCOCHEWER | 70| 19 90|60 oLDiwmi |05 45| oVoc |1 | 11 | 946 198|146 a7 |157| 31
MALLIKARJUN BASAPPA CHEST PAIN, DVD-
121 P | MALE | MOGADA  |10071025| o CHEST AN | HYPERTENSION | TOBACCOCHEWER |141] 18 |200{130| NsTemr |a7|4s| SO | 1|12 | 085 |161] 82 |38 |202[ a0
TVD-
KARIMSAHES CHEST PAIN, DIABETIC, EVOLVED
12| R AL | 72| MALE BILGI 10071850 | o CHEST PN, WEEK | HymemrenSivE NIL @| 20 (130 80| S |04|s0|LADLOX,| 182 a8 |160(122) 5 11| 5
NASIRKHAN BABUSAB CHEST PAIN NORMAL DVD-
123 AP 39| MALE GARAG | 10070800| o SHESTPAIN, | s | HYPERTENSIVE NIL 100| 18 |140/ 90| SNUSRHYT | 0 60| 7% | 3 (44| 181 |205| 70| 291612
POOR R
VEERANNA BREATHLESSNESS, WAVE e
124]  CHANNABASAYYA  |62| MALE | cHIKKODI |10072826 DIABETIC NIL 18| 16 |130] %0 55|30|LcxLAD,| 1 | 79| 113 |152|120| 38 |253| 51
GIDDINESS 4 DAYS PROGRESSIO
VASTRAD A RCA
15| ANNAPPA SANGAPPA 68| MALE | BHENDIGERI | 10073574 CHEST PAIR GIDDINESSS0 NIL TOBACCO CHEWER |55 18 [140[ 90 |BFADYCARDY o 60| svD-LaD| 1| 66| 139 |185|158| 42 [142] 28
ANNAPPA HANUMANT BVD-
126 . 70| MALE |  CHIKKODI  |10072822|  CHEST PAIN-1DAY PSORIASIS NIL 120 20 |10/ 80| awmi | 3s|30| 2O 11|39 1251 |100[111)30| 70|14
NARAYAN BHARAMANA Sn0s DVD-
127 s9| MALE SULGA  |10072877| BREATHLESSSDAYS NIL TOBACCO CHEWER |110| 18 |150| 80 | TACHYCARI | 0 |45 65| 37 |200|116|24|118| 24
KADAM F LADRCA




