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ABSTRACT:

Introduction: Chronic Heart Failurds a progressive condition characterised by
gradually failure of heart in pumping sufficientobd. There are various established
cardiovascular biomarkers (NT-pro BNP & Troponimdaemerging biomarkers
(miRNAs, mimecan, orexin). The AST/ALT ratio can hew feasible cardiovascular
biomarker ag\ST is released from the myocardium and the hvigite release of ALT

occurs only from the liver so this ratio can bedusemyocardial injury.

Materials and methods: A one year prospective cross sectional study ofsi@fects
of LVEF of < 40% fulfilling the inclusion criteria conductedLE Dr.Prabhakar kore
Hospital and MRC, Belagavi. Based on the AST/ALfiaghe study participants were
divided into 2 groups - AST/ALT ratio <1 (group dnd AST/ALT ratio>1 (group 2).
LVEF, Clinical findings and laboratory parameter®res the outcome variables
compared by Chi square test. Applicability of AST/MAratio to predict the severity of
chronic heart failure with reduced EF is checked_bygistic regression and Receiver
Operating Characteristic (ROC) curves.

Results: In present study of 100 subjects, there was asttatily significant difference
between two groups with respect to ALT, AST/ALTioatand ALP. There was a
significant correlation between the APRI index d&flB-4 with AST/ALT ratio.
Diagnostic analysis of AST/ALT ratio to predict teeverity of chronic heart failure
with reduced EF, the area under the curve (AUC)Wa47 (P-value = 0.5654) with a
95% confidence interval of 0.299 — 0.795 with artimpl cut-off value of 0.6,

sensitivity of 96.70%, and specificity of 33.33%.

Vi



Conclusion: The AST/ALT ratio is increased in patients withrafic heart failure
patients with reduced left ventricular ejectionctran. It is a simple predictor of left

ventricular dysfunction in patients with heart taé with reduced ejection fraction.

Keywords: Chronic Heart Failure, Reduced Left Ventricular di@en Fraction,

Aspartate transaminase, Alanine aminotransferaS&/ALT ratio, Predictive validity,

Functional severity
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INTRODUCTION

Heart failure occurs when the heart cannot pumpgmdlood and oxygen for
supporting other organs in the body. Heart fai(tt€) can be described as a compound
clinical syndrome that is characterized by fundilonmpairment or structural
impairment of ventricles which in turn leads to tomatic dysfunction of the left
ventricle (LV)! It can result from disorders of the pericardiumyogardium,
endocardium, heart valves, great vessels, or soatabwlic abnormalities.

An estimated 64.3 million people are living withanefailure worldwide® The
prevalence of heart failure is around 1% to 2%haf gjeneral adult population in
developed countrigslt has also been estimated that more than halfl dfeart failure
patients have a preserved LVEFIt has been estimated that heart failure prevalenc
in India ranges from 1.3 million to around 4.6 moill. There is an increase in the
prevalence of Chronic heart failure in spite of élllwances made in the management of
cardiovascular diseases over the past few decades

There are several well-known cardiovascular bidear like “N-terminal pro-
brain natriuretic peptide (NT-proBNP) and troponarid emerging biomarkers like
“miRNAs, mimecan, and orexin”. But they are nottinaly used, stressing the need
for novel biomarkers that are feasible, reprodegilsind accurate for screening the
functional severity in subjects with HFrEF.

There have been multiple theories regarding theéiaaascular system and liver
that have explored the results of abnormal livecfion tests in cardiovascular diseases
like HF’, ischemic heart disedsand atherosclerosis.

The development of hepatic fibrosis is associatéith whe dysfunction of
multiple systems and is not considered currentlyisamated hepatic disease. For

monitoring and evaluation of hepatic fibrosis, theare non-invasive have been
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developed? like(“Aspartate aminotransferase (AST)/Alanine aatiansferase (ALT)
ratio'!, AST to platelet ratio index (APRP Fibrosis-4 score (FIB-4, and non-
alcoholic fatty liver disease (NAFLD) fibrosis sedy.1* AST/ALT ratio is also known
as the De Ritis ratio. It was initially proposed $dudying the etiology of hepatitis and
has been used for differentiating the etiology epdttic diseaseS.AST/ALT ratio has
also become an effective biomarker for diseasestladr systems like cardiovascular

system diseases (CVB) cancer¥, and T2DM?®
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| ntroduction

NEED OF THE STUDY
There are very limited studies that have evaluatiee role of liver
transaminases, especially AST/ALT ratio in predigtcardiovascular diseases, that is
also specifically in HFrEF. The release of AST asduom the liver and myocardium
while the release of ALT occurs only from the liv€here would be an increase in the
AST/ALT ratio in case of injury to the myocardiuthThe probability of occurrence of
hepatic fibrosis is also higher with an increase®iTAALT ratio. It is also associated
with the pathogenesis of CVD through various mewmas, such as an increase in the
number of inflammatory mediators in the plasmajstaace to insulin, metabolic

syndrome, and oxidative streSs.

Ewid M et af! in their study observed that there is potential ifcreased
AST/ALT ratio for predicting a functional statusdliee in subjects with HFrEF. But
there are no studies to our knowledge in India,ctvihave evaluated the predictive
validity of the AST/ALT ratio in HFrEF. Hence thegsent study was carried out to
evaluate the role of the AST/ALT ratio as a prealicif functional severity in subjects

with chronic HF with reduced LVEF.
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Objective

AIMS & OBJECTIVES

AIM:
To study “the role of AST/ALT ratio as an indicatairthe functional severity

in chronic heart failure with reduced left ventieuejection fraction”.
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Review Of Literature

REVIEW OF LITERATURE

I. HEART FAILURE:

Heart failure is one of the major causes of motpidind mortality, globally:??

It is a common and potentially fatal disease, ff latreated. It is the final common
stage of many diseases of the heart.
Definition of Heart failure (HF):

Heart failure (HF) can be described as a compolinita syndrome that is
characterised by functional impairment or strudtiumgairment of ventricles which in
turn leads to symptomatic dysfunction of the lefhtricle (LV)32324

The 2016 ESC criteria®® define Heart Failure as “a clinical syndrome
characterized by typical symptoms (e.g. breathlessrankle swelling and fatigue) that
may be accompanied by signs (e.g. elevated jugtdapus pressure, pulmonary
crackles and peripheral oedema) caused by a stalcnd/or functional cardiac
abnormality, resulting in a reduced cardiac ougmat/or elevated intracardiac pressures
at rest or during stres$’.It incorporates signs and symptoms with objectheasures
of cardiac dysfunction like echocardiography, na#iic peptides or other cardiac
imaging. But many patients with proven HFpEF hawemal natriuretic peptide levets.

According to ESC guidelines, there are 3 major phgres of HF based on
LVEF and this is essential because of their diffees in response to management:

1. Heart failure with reduced ejection fraction (HF)EEF less than or equal to 40%
2. Heart failure with preserved EF (HFpEF): EF is ¢ggeshan or equal to 50%

3. Heart failure with mid-range EF (HFmrEF) - EF i9410 49%

Page 5
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Figure 1: Classification of Heart Failure (2016 ESC)?%®

Type of HF HFrEF HFmrEF HFpEF
|| Symptoms % Signs' | Symptoms # Signs® Symptoms % Signs*
5 2 | LVEF <40% LVEF 40-49% LVEF 250%
,“_‘ 3 | |. Elevated levels of natriuretic peptides’; |. Elevated levels of natriuretic peptides’;
« 2. At least one additional criterion: 2. At least one additional criterion:
v a.relevant structural heart disease (LVH and/or LAE), |  a.relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 43.2). | b.diastolic dysfunction (for details see Section 4.3.2).

BNP = B-type natriuretic peptide; HF = heart faluHFmrEF = heart failure with
mid-range ejection fraction; HFpEF = heart failwiéh preserved ejection fraction;
HFrEF = heart failure with reduced ejection fractibAE = left atrial enlargement
LVEF = left ventricular ejection fraction; LVH = leftentricular hypertrophy; NT-
proBNP = N-terminal pro-B type natriuretic peptide.

aSigns may not be present in the early stages ofedpecially in HFpEF) and ir

patients treated with diuretics.

®PBNP>35 pg/ml and/or NT-proBNP>125 pg/mL.

“In response to the necessity for a consensusitiefifor HF, in 2020 a writing
committee comprised of members of theart Failure Society of America (HFSA),
theHeart Failure Association of the European Society of Cardiology (HFA/ESC), and
theJapanese Heart Failure Society (JHFS) across 14 countries and 6 continents
assembled a consensus document resulting in the Urawersal Definition and
Classification of HF?® The proposed universal definition emphasizes Hi dtinical
syndrome with symptoms and/or signs caused byatatal and/or functional cardiac
abnormality and corroborated by elevated natriarpéptide levels and/or objective

evidence of pulmonary or systemic congestion”.
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The American College of Cardiology/American HeassAciation (ACC/AHA) has
characterised HF based on symptoms as fundamentabgression of disease and
severity of the diseagé.

Thefour stages are defined as below (Table 1)

STAGE CHARACTERISTICS
Stage A At risk for HF
Stage B Pre-HF
Stage C Symptomatic HF
Stage D Advanced HF

Then, based on LVEF, a revised classification wapgsed®

It classified HF as

“A. HF with reduced ejection fraction (HFrEF)- symptomatic HF with LVEF

<40%

B. HF with mildly reduced ejection fraction (HFmrEF)- symptomatic HF with
LVEF 41-49% (previously labeled as HF with mid-rargjection fraction)

C. HF with preserved ejection fraction (HFpEF}- symptomatic HF with LVEF
>50%

D. HF with improved ejection fraction (HFimpEF)- a new classification which is
distinctly defined as symptomatic HF with a baselltWVEF <40%, a>10-point

increase from baseline LVEF, and a second measutarheVEF >40%".

In subjects with HFrEF, there will be concomitarastolic dysfunction but on

the other hand, diastolic dysfunction can occuhuwuit systolic dysfunction.
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Figure 2: Universal Definition and classification of Heart Failure:?®

Universal Definition and Classification of Heart Failure (HF)

Ages’

Deflnltlon AT RISK Patients at risk for HF, but without current or prior ClaSS|f|cat|0n By EF
symptoms or signs of HF and without structural cardiac
HF is a clinical syndrome with (STAGE A) changes or elevated biomarkers of heart disease HF with reduced EF (HFrEF)
*  HF with LVEF < 40%
current or prior PPatients without current or prior symptoms or signs of
HF with evidence of one of the following: .
* Symptoms and or signs caused by PRE-HF « Structural Heart Disease HF with '_mldlv reduced EF (HFmrEF)
a structural and/or functional (STAGE B) + Abnormal cardiac function * HF with LVEF 41-49%
cardiac * Elevated natriuretic peptide or cardiac troponin levels
HF with preserved EF (HFpEF)
Patients with current or prior symptoms . i
And corroborated by at least one of HF soilor s oF & o o by 4 st HF with LVEF > 50%
the following: (STAGE () and/or functional cardiac abnormality

HF with improved EF (HFimpEF)

* HF with a baseline LVEF of < 40%,
* Elevated natriuretic peptide levels Severe symptoms and/or signs of HF at rest, recurrent o L
+  Objective evidence of cardiogenic ADVANCED despite GDMT, yor a 10-point increase from baseline

“ s to GDMT, requiring advanced therapies
pulmonary or systemic congestion HF LVEF, and a second measurement

(STAGE D) palliative care of LVEF of > 40%

Language matters! The new universal definition offers opportunities for more precise communication and
description with terms including persistent HF instead of “stable HE,” and HF in remission rather than “recovered HF.”

Courtesy: Gibson GT, Blumer V, MentzRJ, Lala A

https://www.acc.or g/latest-in-car diology/ar ticles/2021/07/12/12/31/univer sal -
definition-and-classification-of-heart-failure

Epidemiology of Heart failure:

An estimated 64.3 million people are living withanefailure worldwide®> The
prevalence of heart failure is around 1% to 2%haf gjeneral adult population in
developed countrigslt has also been estimated that more than halfl dfeart failure
patients have a preserved LVEFAbout6.2 million adults in the United States have
heart failuret In 2018, heart failure was mentioned on 379,800trdeartificates
(13.4%)?® HFpEF is more common than HFrEF [median prevalen8eo and 3.3%
respectively]. The prevalence of diastolic dysfiotis on the rise and currently higher
than that of systolic dysfunction, which seemsauehdecreased in the 21st centifid/”.
This will amount for increase in prevalence by 46°%4The EPidemiologia da
Insuficiencia Cardiacae Aprendizagem (Epidemiolofjifleart Failure and Learning —

EPICA) study” in Europe observed that the prevaden€ HF increased with age
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starting from 1.36 % in the age group of 25 to 4frg to 12.67 % in the age group of
70to 79 years and 16.14 % in subjects aged rhare80 yearg! It has been estimated
that the prevalence of HF in china is 1.3 % amawnto around 4.2 milliof? It has
been estimated that around 1.3 to 4.6 million gidrhave HF, amounting to 0.12% to
0.44% of the populatio?® The annual incidence has been estimated to béngfrgm
4,91,600 to around 1.8 millic.In India, the incidence of HF annually in CHD
subjects is estimated to be ranging from 0.4% 3e6343°
Aetiology

There are several conditions that can lead to Hie. detiology varies between
developed and developing countrié$n rich countries, the most common causes are
COPD and Ischemic heart disease. In poor counttles,common conditions leading
to HF are “Hypertensive heart disease, rheumatitldisease, cardiomyopathy, and
myocarditis”® It has been reported that around two-thirds ofi&licases occur due to
“attributable to ischemic heart disease, COPD, hgpsive heart disease, and
rheumatic heart disease”.

Figure 3: Aetiology of Heart Failure

Predominant clinical aetiology/situations for systolic and diastolic heart failure

Systolic heart failure Diastolic heart failure
Coronary artery disease Diabetes mellitus
Arterial hypertension Arterial hypertension

Valvular heart disease (Volume load) | Valvular heart disease (pressure load)

Arrhythmia Hypertrophic cardiomyopathy
Inflammatory diseases Restrictive cardiomyopathy
Idiopathic cardiomyopathy Constrictive pericarditis
Toxic cardiomyopathy (alcohol) Amyloidosis (storage disease)
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Pathophysiology of heart failure and heart failure with reduced L VEF:

Heart Failure involves a complex pathophysiologyormNal physiological
functioning of the heart involves several mechasigsmmmaintain structural balance,
cellular balance and neurohumoral balahc&he function of left ventricle and the

stroke volume is determined by

1. Preload

2. Myocardial contractility and

3. After load.

The venous return and ventricular end-diastolicina contribute to pre-load
while the wall stress and impedance during ejedtiom aorta contribute to post-load.
“The Frank-Starling curve explains the relationshgtween stroke volume/cardiac
output and left ventricle end-diastolic pressuréEIDP) or pulmonary capillary wedge
pressure (PCWP) in which there is a steep andipes#lationship between increased
cardiac filling pressures and increased stroke meleardiac output”. In advanced
disease, higher pressure is required to achievestine output. The increase in LVEDP

and venous return will not be able to increasestheke volume.

In HFrEF, there is eccentric remodelling. It occtwgether with chamber
dilatation, overload of volume resulting in forwaalure and occurs usually due to
typically large anterior MI. In HFpEF, there is iaiped relaxation of ventricles leading
to increase in ventricular stiffness. This ultinhateads to pressure overload, elevated
filling pressure resulting in concentric remodedliand/or ventricular hypertrophy and

backward failure.

rdge Lu
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Figure 4: Pathophysiology of Heart failure®”

Heart Failure Progression

Factors influencing|
-
phenotypes

Ejection fraction (EF)

Volume Load™

(LVEDV) l

Cardiovascular Riscfactor

Hypertension - gyperirop;.y (co;cantric ] i
Obesity oronary heart disease (eccentric)

Diabetes and others

The subjects with HFpEF commonly are old, obesertzghg to female gender.
They have a history of systemic hypertension AR .here is no significant evidence-
based management strategies for them for improwinigomes. In HFrEF subjects,

underlying diseases like CHD, valvular heart disestsould be effectively treatéd.

The presentation of HF can be acute due to Ml ertduan acute hypertensive
emergency. It can also present in patients whatatde, but decompensate suddenly
such as due to increased intake of fluids or duedeased heart rate in AF. The most

common type of presentation of acute HF clinic&lypy decompensation of chronic

heart failure.

In HFpEF, there is concentric LVH compared to etdehVH in HFrEF. The

pressure-volume curve is shifted to the left in HFp

In HF, there is activation of neurohumoral system%sympathetic nervous

systems (SNS), renin-angiotensin-aldosterone sygR®AS), antidiuretic hormone,
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and other vasoactive substances (brain natriupetitide (BNP), nitric oxide, and
endothelin)”. The carotid baroreceptor responsietseased in HF. It leads to increased
sympathetic activity. This inturn causes increalsedrt rate, cardiac contractility and
increase in the after-load due to vasoconstrict®ecause of decrease in the renal
perfusion, there is RAAS activation (angiotensimtireases) leading to salt and water
retention and hence increased pre-load. This leadisrther stress in the ventricular
wall and remodelling of ventricles. Again this lead further HF by worsening of the
functioning of ventricles. There is negative remtidg of the heart due to these

compensatory mechanisis.

Clinical manifestations:

The symptoms and presentation of HF is mainly detexd by the type of HF,
characterised by the side of dysfunction (righedideft sided or biventricular). In left
ventricular dysfunction, there is increased pulmmprmaessure and backward failure ,
finally leading to congestion of lungs resulting increase in the respiratory rate,
dyspnoea and lung signs on auscultatfowith failure of peripheral circulation, that
is in forward failure, cardiac cachexia develop® da malabsorption of nutrients,
dysfunction of kidneys and malperfusion in theigpegries. Symptoms of volume
overload dominate in a chronic state due to thepemrsatory mechanism leading to
congestion of liver, accumulation of water in thgpace leading to symptom as and
signs of ascites and oedema. Dyspnoea is furthesemed by fatigue of muscles of
diaphragm and accessory muscles of respirdfidhln spite of the increase in the
filling pressure on the left side, pulmonary vencosgestion signs such as rales, are
not seen in CHF. It is due to chronic lymphatic érgmphy, resulting in prevention of

alveolar oedem#
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A typical third or fourth heart sound also knovenpaiotodiastolic gallop can be
seen in conditions of ventricular volume overlo@ile symptoms of HF involves all
the organ systems in the body and hence can bedeghjas a systemic disea$e.

The clinical criteria established by tReamingham Heart Study, requires two major
criteria for congestive heart failure, such as a&led jugular venous pressure,
pulmonary rales, or a third heart sound, or oneomajterion and two minor criteria,
including peripheral edema, dyspnea on exertiohepatomegal§? The disadvantage

is poor sensitivity, especially for early hearliae*

Figure5: Framingham Heart Failure Criteria

Framingham HF Criteria

Diagnosis of CHF requires the simultaneous presence of at least 2 major
criteria or 1 major criterion in conjunction with 2 minor criteria

Major Criteria” Minor Criteria”

* Paroxysmal nocturnal dyspnea * Bilateral ankle edema

* Neck vein distention * Dyspnea on ordinary

« Rales exertion

* Radiographic cardiomegaly * Pleural effusion
(increasing heart size on chest * Tachycardia (heart rate
radiography) >120 bpm)

* Acute pulmonary edema

The Framingham Heart Study criteria are 100% sensitive and 78% specific for

identifying persons with definite CHF.

"See publication for complete criteria.
Ho KKL, et al. J Am Coll Cardiol. 1993;22:6A-13A.
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Figure 6: The New York Heart Association (NYHA) functional classification of

HF

Class I: HF does not cause limitations to physical activity; ordinary physical activity does not
cause symptoms.

Class I1: HF causes slight limitations to physical activity; the patients are comfortable at rest,
but ordinary physical activity results in HF symptoms.

Class III: HF causes marked limitations of physical activity; the patients are comfortable at
rest, but less than ordinary activity causes symptoms of HF.

Class IV: HF patients are unable to carry on any physical activity without HF symptoms or

have symptoms when at rest.

I CHRONIC HEART FAILURE WITH REDUCED LVEF

Chronic heart failure (CHF) remains the only cavdigcular disease with an
increasing hospitalization burden and an ongoiraindon health care expendituf@s.
The prevalence of CHF increases with advancingsfi@n, with diastolic heart failure

predominating in the elderly population.

In HFrEF, there is substantial loss of cardiomyesyfThis loss could be acute
or chronic leading to systolic dysfunctibtf* As a consequence, there could be
eccentric remodelling resulting in excessive filrdissue. There is elongated and
thinner cardiomyocytes with lower myofibrillar détys*™ HF with mildly reduces EF
can develop into either HF with preserved EF ouced EF, although the phenotype

will be dominated by CAD as in HFrE.There is no significant evidence based
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management strategies for them for improving outmmn HFpEF. But in HFFEF
subjects, underlying diseases like CHD, valvularhdisease can be effectively treated
to get favourable outcomés.in HFrEF, there is eccentric remodelling. It oscur
together with chamber dilatation, overload of vo&unasulting in forward failure and
occurs usually due to typically large anterior MHFrEF patients show up more often
with coronary heart disease (myocardial infarctiorglve disease (aortic stenosis,
mitral regurgitation) or uncontrolled hypertensiothese more exactly defined
underlying diseases in HFrEF are to be treated mifeetively via medication, surgery

or intervention™’

In CHF, the initial management is constructed ametics, ACE inhibitors,
beta-blockers and mineralocorticoid receptor améae. “The new European Society
of Cardiology (ESC) guidelines published in 2016aduced angiotensin-receptor-
neprilysin inhibitors, such as sacubitril/valsarta€Z 696) as new therapeutic agents
in patients with chronic and progressive heartfail New subgroup analyses for LCZ
696 have been published showing a beneficial effacthe context of various
comorbidities, such as renal insufficiency, diabeted hypotension. Furthermore, new
data are available on intravenous iron substitutioohronic heart failure and on the
indications for implantable converter defibrillaspicardiac resynchronization therapy
and other cardiac devices. Medicinal therapy otebteart failure is still limited. For
patients who cannot be treated with medicinal hgrenechanical circulatory support,

such as extracorporeal membrane oxygenation (ECGM@)Id be recommendet}”.
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[I.  PREDICTORSOF CHRONIC HEART FAILURE WITH REDUCED
LVEF

“Biomarkers, such as N-terminal prohormone braitminretic peptide and troponin,
may potentially function in this role; however, tlest-effectiveness and target
populations for these strategies remain unsetf&t?”.

“National Academy of Clinical Biochemistry has detth comparable goals in a
consensus document stating that a biomarker inddBlly enables clinicians to: (i)
identify possible underlying (and potentially resibie) causes of HF; (ii) confirm the
presence or absence of the HF syndrome; and gtilnate the severity of HF and the
risk of disease progression. Multiple biomarkersehbeen classified depending on
their putative functional impact on cardiac myosyteand the resulting
pathophysiological changes in patients with HF amcude (a) myocyte stretch
biomarkers; (b) myocyte necrosis biomarkers; (steyic inflammation biomarkers;
(d) oxidative stress biomarkers; (e) extracellatatrix turnover biomarkers; (f) neuro-
hormone biomarkers; and (g) biomarkers of extraliear processes, such as renal

function” >
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Table: 2 Specific biomarkers in HF and correlation to the underlying

pathophysiology Adapted from Ahmad et al., 2012.5%;

B

Myocar dial Myocar dial Mggllzjlgpd Inflammation Oxidative Neuro- Vascular Cs;g;?'
Stress Injury Remodeling Stress Hormones System Syndrome
Natriuretic Cardiac troponing ~ Osteopontin C-reac_tlve Oxidized LDL _Nor- ) Homocysteine| Creatining
proteir epinephrin
. High sensitivity - o d . Adhesion .
peptides cardiac troponir Galectin-3 sST2 Myeloperoxidase Renin molecule Cystatin C

Mid-regional My(_)sm_llght- sST2 Tumor necrosis| Urlnar_y Angiotensin-| ICAM, P NGAL

chain kinase factor biopyrrins 1] selectir
Pro- Heart-type fatty Urinary and Trace
adrenomedullin acid b|nd|ng GDF-15 FAS (APO-1) _ plasma Co-peptin Endothelin protein

proteir isoprostane
. . Plasma " : :
Neuregulin Pentraxin 3 MMPs GDF-15 malondialdehyd Endothelin Adiponectin
C-type
sST2 TIMPs Pentraxin 3 natriuretic
peptide
Collagen L
propeptide Adipokines
cytokine!
Procalcitonii
Osteoproteger

“APO, apoptosis antigen; GDF, growth differentiatifactor; ICAM, intercellular

adhesion molecule; MMPs, matrix metalloproteinaddSAL, neutrophil gelatinase-

associated lipocalin; sST2, soluble ST2; TIMPs, rinaimetalloproteinase tissue

inhibitors”.

Emerging investigation in heart failure

1. NT pro Brain natriuretic peptide (BNP):

Natriuretic peptides form in heart primarily. Thelmey get released into

circulation as a response to increase in the wa#lion>2 But contrary to ANP, BNP is

secreted both from the atria and ventricles, smadiy in heart failure patients. The
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natriuretic peptide family mainly consists of AN&yithesized and secreted by atrial
myocytes), BNP, and C-type natriuretic peptide (GRP

“ANP, BNP, and their N-terminal pro-hormones (Nntémal pro-atrial natriuretic
peptide (NT-proANP) and N-terminal pro-brain nateiic peptide (NT-proBNP))—
are raised in both symptomatic and asymptomaticemiat with left ventricular
dysfunctionr****Recent smaller studies suggest that BNP and NB#Ro may be
superior to ANP and NT-proANP in the detection oéftl ventricular
dysfunction®>% .Recently a reliable and less time consuming emzyinked
immunosorbent assay (ELISA) method for the analydifNT-proBNP has been
developed and NT-proBNP may therefore be a suitgelgtide for a diagnostic
assay’®’

2. mi RNAs:

MicroRNAs are also known as miRNAs. They are sne@idlogenous non-
coding RNAs, that are about 22 nucleotides long aedulate post-transcriptional
expression of the gerf@MicroRNAs can inhibit the translation of mRNA (ssenger
RNA) or induce specific mMRNA degradation. There baen documented association
between several miRNA pattern expressions withousrHF mechanisnt$ They play
an important role in HF pathogenesis. It was regabftom a systematic review that the

evidence available currently is insufficient to ms&RNAs in clinical circumstancés.

3. orexin:
Orexins also known as hypocretins cause centradigiated effects on CVS.
They are seen exist in two forms functionally
1. OR-A or orexin A

2. OR-B or orexin B

Page 18



Review Of Literature

A 130 amino acid precursor peptide gives rise tnttboth. They exert their
action via the orexin 1 and orexin 2 recepfdr©rexin and Orexin 2 receptor
containing nerve fibres are identified in CNS ie fharaventricular nucleus, which is a
vital area for integrating cardiovascular functisith sympathetic outflo/?%3. There
is a significant negative correlation in HF, betwedgrexin 2 receptor expression and

NYHA clinical symptom based disease sevefity.

Correlation of thyroid function test in heart failure (Free T3, Free T4, Serum
TSH)

With increase in age, there is increase in prewaleaf CVD, systemic
hypertension and hypothyroidism. In hypothyroidistne most sensitive test for
detection is TSH. In heart failure (HF) the maite&dtion of thyroid function is referred
to as "low-triiodothyronine (T3) syndrome" (LT3S)aracterized by decreased total
serum T3 and free T3 (fT3) with normal levels oyrbxine (T4) and thyrotropin
(TSH) %4 Even if commonly interpreted as an adaptive fattd8S may have potential
negative effects, contributing to the progressietedoration of cardiac function and
myocardial remodelling in HF and representing a @dw predictor of mortality in HF
patients>*

Triiodothyronine, also known as T3 is responsiblethe significant effects of
thyroid hormones on cardiovascular system. T3 l¢adiscrease in force and speed of
systolic contraction. It also leads to increasepred of diastolic relaxation. It lowers
vascular resistané. Myocardial hypertrophy can occur both physioladfic and
pathologically due to the effect of thyroid hormenRelaxation of vascular smooth
muscles occurs due to the direct effect of T3. E§uits in down-regulation of the

heart’s thyroid hormone signalling systéMi°.In subjects with HF, thyroid hormone
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replacement has proven beneficial effects in temfisimproving the cardiac
contractility®”68 An increase in the action of thyroid hormone$asitby increased
serum T3 levels or levels of T3 receptors can teaeshhanced functioning of the heart
without any harmful effects. HF can lead to a hiayobid cardiac state because of
lower TR level$5-57

In hypothyroidism, there is lowering of complianmfethe vascular system and
vasorelaxation mediated by the endothelium. Thasldeto increase in the diastolic
BP®In hyperthyroidism, there is increased loweredcudar resistance in the
periphery, which leads to increase in the bloodin@ and increase in venous return
known as “high output failure” or “a congestivetsta“Clinically relevant heart failure
implies that despite adequate venous return the haanot pump all the blood that
returns to it. However, this is not the case inamplicated hyperthyroidism where
there is a high output state not unlike that whimmhy occur with a peripheral
arteriovenous fistula, severe anaemia, pregnancsg\ere liver disease”. Besides the
overt dysfunction of thyroid, HF is becoming asateil with subclinical states of
hyperthyroidism and hypothyroidism. There has dsen documented association

between high normal thyroid function and mild irae in risk of development of AE.

[11. AST/ALT RATIO AS A PREDICTOR OF CHRONIC HEART FAILURE

WITH REDUCED LVEF

The aspartate transaminase (AST)-to-alanine anasinsterase (ALT) ratio, is
used to measure liver injury and has been founoetbiomarker for diseases of the
cardiovascular systelf) various cancet§ and T2DM!® The concept of aspartate

transaminase/alanine transaminase (AST/ALT), &soed the De Ritis ratio, was first
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proposed for the study of hepatitis etiology amehmonly used to differentiate varying
causes of liver disease such as fatty liverThere has also been evidence from
retrospective studies that AST/ALT ratio has bessoaiated with prognosis of
pancreatic cancét.

Almost before 50 years, De Ritis described the AET/ ratio.'>"273 They
mainly indicate hepatocellular damage or death when (ALT and AST) are released
from liver cells in abnormal quantities to the kdstream.

The hepatic proportion of AST/ALT is 2.5:1 but aSRis removed from serum
by the liver sinusoids quicklyt18 h) compared to ALTt36 h), both of them have
a fairly similar upper reference limits at approaiely 30 IU/L to 40 IU/L for both
AST and ALT/*

AST is found in human tissues with the maximum lewe heart, liver, skeletal
muscle, kidney and brain. An increased levels of TASay reflect tissue
damage(plasma membrane disruption or apoptosagna membrane bleb formation,
increased tissue expression and macroenzymes (eresplof AST with plasma
proteins). Severe myocardial ischemia or myocabinecrosis in acute myocardial

infarction is a common cause of increased serum a@ivity.”

In acute myocardial infarction, AST start raisingp@ hours after the symptom
starts, reaches the peak level at 24 to 36 houwtgetarns to normal in 3 to 7 days.
Reperfusion by thrombolysis or balloon angioplasityrtens the time to AST peak
value. Previously AST was of diagnostic value fatignts with ischemic damage and
risk stratification of patients with acute myocaildinfarction. Since more sensitive
biomarkers of myocardial ischemia/necrosis becavadable, AST is no longer used

for the diagnosis of acute myocardial infarction.
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Chronic Heart Failure

Acute Event 1

Chronic Passive
Congestion

|

Evidence of Cholestasis

Hypoxic Hepatitis

Figure 7: Consequence of Chronic heart failure

Chronic heart failure leads to passive congestfdiver (“nutmeg liver”)leads
to liver function panel consistent with cholestaslatients with chronic heart failure
who experienced an acute decompensation showeeén®édof hypoxic hepatitis.
Necrosis can extend to mid zonal hepatocytes wittopged ischemia, there is a rapid
elevation of aminotransferase and lactate dehydiaggelevels to 10 to 20 times normal
within 1 to 3 days of haemodynamic insfflt.

But release of ALT occurs only from liver. There wl@ an increase in
AST/ALT ratio in case of injury to the myocardiuthiThe probability of occurrence of
hepatic fibrosis is also higher with increased AETV ratio. It is also associated with
pathogenesis of CVD through various mechanismg) agdncrease in the amount of
inflammatory mediators in the plasma, resistanciegalin, metabolic syndrome and
oxidative stresg’

There are very limited studies that have evaluatkee role of liver
transaminases, especially AST/ALT ratio in predigticardiovascular diseases,
especially in HFrEF. Ewid M et dlin their study observed that there is potential fo
increased AST/ALT ratio for predicting functionaiatus decline in subjects with
HFrEF. There have been studies reported that haskiated the role of hepatic

transaminases as predictors of CVD. It was obsebyetlazo et dl in their study
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observed that increase in liver transaminasesdextelated with levels of troponin T
and NT-pro BNP. But the problem in their study wlaes failure to enrol HF subjects.
Another study done by Yokoyama ef®abbserved that high AST/ALT ratio correlated
positively with levels of NT-proBNP. But in theitusly, the study population was not
limited to HFrEF subjects. In a study done by Zopgmt al®, it was observed that

AST/ALT ratio had positive correlation with mortglin CVD, in subjects with T2DM.

But their study was also limited by the fact tHait study was not limited to subjects

with HFrE.

Most causes of liver cell injury are associatechvatgreater increase in ALT
than AST. An AST to ALT ratio of 2:1 or greater ssiggestive of alcoholic liver
disease, especially with elevated G®TThe ratio can also be increased_in non-

alcoholic steatohepatitis. It is also frequentlgvalted in an alcoholic liver disease

pattern in_hepatitis C with__cirrhosis. An AST ation, but confined to AST/ALT

ratio<2 can be seen in wilson's disease or cirrlthsisto viral hepatitis.

When the AST is higher than ALT, a muscle sourctne$e enzymes should be

considered like dermatomyositis.
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Table 3: Significance of AST/ALT ratio:

<1.0 1.0to<15 15t0<2.0 >2.0

Women (up to 1.7)

Children Neonate
Men (up to 1.3)
Resolving Worsening Fulminant
Resolving Alcohol Abuse Acute Hepatitis
Stable  Fibrosis risk Other Causes
Chronic Resolving Acute

Healthy limits are derived from referefite

I mage source’:

Normal serum AST ranges are 0 U/L to 45 U/L andwadiranges for ALT are
0 U/L to 50 U/L. “According to Enzymatic rate methaccording to the International
Federation of Clinical Chemistry recommendation &% M, Mindray System

Mindray Diagnostics)®? AST divided by ALT gives rise to AST/ALT ratio.

In the literature, ratio of AST/ALT ratio more than equal to one high specificity

for cirrhosis of liver in infection with chronic Hatitis C virust!
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IV. MOST RELEVANT STUDIES

Liu X et al® (2022) explored “the association between AST/ ALT ratial all-cause
mortality in stable coronary artery disease (CARjignts treated by percutaneous
coronary intervention (PCI). The study is a secopdaalysis of a retrospective cohort
study involving 203 stable CAD patients. Patiengsendivided into two groups, based
on the optimal AST/ALT ratio threshold calculated the ROC curve (low group:
AST/ALT ratio < 1.40; high group: AST/ALT ratie 1.40).In the Kaplan-Meier
analysis, an elevated AST/ALT ratio was associatétl increased ACM in stable
ACD patients. An elevated AST/ALT ratio was stiluind to be an independent
prognostic factor for ACM after adjusting for potieth confounders”. They concluded
that increased AST/ALT ratio has the potential ¢oalm independent prognostic factor

for ACM in patients with stable ACD.

Liang W et al® (2021) in their study evaluated “the prognostic significa of LFTs
in well-defined HFpEF patients. Thepnveyed gost-hoc analysis of the Treatment
of Preserved Cardiac Function Heart Failure withAdalosterone Antagonist Trial
(TOPCAT). The primary outcome was the compositeastliovascular mortality, HF
hospitalization, and aborted cardiac arrest, anel slecondary outcomes were
cardiovascular mortality and HF hospitalizationdax proportional hazards models,
aspartate transaminase (AST) and alanine transae{A&.T) were not associated with
any of the outcomes. On the contrary, increasesta bilirubin (TBIL) and alkaline
phosphatase (ALP) were associated with increas&d af the primary outcome .They
concluded that elevated TBIL and ALP, had signiiicassociation with poorer
outcome in subjects with HFpEF and without chramépatic diseases, but not with

increased ALT and AST.
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Ewid M et al?* (2020) in their study evaluated the role of AST/ALT ragie a predictor
of functional severity in chronic HF with reduce/EF. “105 patients previously
diagnosed with HFrEF from Buraidah-Al Qassim preenSaudi Arabia were included
in this retrospective cross-sectional study. Data study variables, including
demographic data, left ventricular ejection fraatiblYHA class, and AST/ALT ratio,
were collected from patients’ records. The patiemése divided into two groups,
namely group-1 (AST/ALT ratio<1) and group-2 (AST/Rlatio>1), to identify any
differences in their cardiac function profiles. NXHlass and NT-proBNP were higher
and LVEF was lower in group-2 than in group-1. THeund a mild significant
correlation between AST/ALT ratio and APRI, FIB-@se, NYHA-class, and LVEF
(r=0.2, 0.25, 0.26, and0.24, respectively; P<0.05). Multivariate linear regression
analysis model and ROC curve showed that AST/ALfloraould independently
predict HFrEF functional severity with a best céftvalue of 0.9, sensitivity of 43.6%,
and specificity of 81.4%”. They concluded that ASIT ratio can independently

predict functional severity of HFrEF.

Liu H et al® (2021) in their study assessed “the relationship betws®H/ALT ratio
and all-cause and cardiovascular mortality in paievith hypertension. By March 31,
2020, a cohort of 14,220 Chinese hypertensive pati®as followed up. The end point
was all-cause and cardiovascular death. They cdadlthat increase in AST/ALT ratio
levels can predict all-cause and cardiovasculartatityr in Chinese patients with

hypertension.

Sankar K et al® (2016) conducted a prospective study in subjects withté1Bssess
the relationship between severity of HF and imghitenction of kidneys and liver in

HF subjects. They observed that patients with igjedtaction<40-85% had increased
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bilirubin, 92.5% had increased serum glutamic oxedic transaminase, 92.5% had
increased serum glutamic pyruvic transaminase, 2th8% had increased alkaline
phosphatase. In patients with ejection fractiea0-57.5% had increased urea and
62.5% had increased creatinine”. They concluded degree of HF considerably

increased with increased involvement of liver armhkys.

Yokoyama M et al”® (2016) did their longitudinal cohort study on 3,494 Jagsn
subjects, with a follow-up of 10 years. “The AST/Rkatio increased with increasing
BNP levels. And multivariate logistic analysis stemlvthat the AST/ALT ratio was
significantly associated with a high BNB100 pg/mL). There were 250 all-cause
deaths including 79 cardiovascular deaths. Muliatar Cox proportional hazard
regression analysis revealed that a high AST/ALfior&>90 percentile) was an
independent predictor of all-cause and cardiovasaulortality after adjustment for
confounding factors. Kaplan-Meier analysis demaitstt that cardiovascular mortality
was higher in subjects with a high AST/ALT raticathin those without. They
concluded that AST/ALT ratio was associated withiacrease in BNP and was
predictive of cardiovascular mortality in a genguapulation”. They concluded that
AST/ALT ratio assessed during routine health cheg&-can be used as a cost-effective

and a simple marker for mortality in cardiovasculeeases.

Zoppini G et al” (2016) assessed “the relationship between the AAR andaltitgr

risk in a well-characterized cohort of patientshatiype 2 diabetes. A cohort of 2529
type 2 diabetic outpatients was followed-up for €nss to collect cause-specific
mortality. Over the 6-year follow-up period, 12.X%opatients died, 47.5% of whom
from CV causes. The AAR was independently assatiatth an increased risk of both

all-cause and CV mortality in patients with typeliabetes”. They concluded that an
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increased AAR reflects systemic derangements niaire the liver damage and further

evidence is needed to substantiate their hypothesis

Lazo M et al’” (2015) in their cross-sectional analysis assessed 86@i@ipants from

the Atherosclerosis Risk in Communities (ARIC) Stuevithout any evidence of
cardiovascular disease clinically. They assessed, ST and GGT without history
of elevated alcohol consumption as non-invasiveogiates of NAFLD. “They used
highly sensitive cardiac troponin T (hs-cTnT) andeXminal pro-Brain natriuretic
peptide (NT-proBNP) as biomarkers of myocardial dgenand function. In their
population-based study ,higher levels of ALT, A@md GGT, even within the normal
range, were significantly and independently assediavith detectable (hs-cTnT >3
ng/L) and elevated (hs-cTrn¥14 ng/L) concentrations of hs-cTnT. The adjustedssod
ratios (95% confidence interval) for elevated liegrzymes (vs. normal levels) with
elevated hs-cTnT were: 1.65 (1.28-2.14) for ALRQL(1.36-2.68) for AST, and 1.55
(1.13-2.12) for GGT. Furthermore, there was eviéeoc inverse associations of ALT
and AST with NT-proBNP”. They concluded that ingean liver enzymes without
elevated alcohol consumption has association withclgical injury of the

myocardium.

Samsky MD et al’ (2013) in their review described the effects of bifr hepatic
function. In this study, they highlighted the keifetences in clinical presentation,
histological findings, and biochemical profilespattients who present with both acute
and chronic liver injury secondary to HF. They dissed the use of liver function tests
as prognostic markers in patients with HF, as a®khe implications of liver injury on

drug metabolism in this patient population.
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Lofthus DM et al® (2012) evaluated elevation of liver enzymes in subjecith w
STEMI. They also evaluated correlation of liver ymes with creatine kinase-MB and
associations with outcomes. “The Complement Iniwbitin Myocardial Infarction
Treated with Angioplasty and Complement InhibitinriMyocardial Infarction Treated
with Thrombolytics trials evaluated 1903 patienishwETEMI. A core lab analyzed
liver enzymes at baseline, days 1, 6, and 14, atd/18 measured sequentially over
72 h. The GUSTO model for 30-day mortality was utegredict clinical endpoints.
A total of 1783 patients were included in the asmlyAspartate transaminase (AST)
was elevated above the upper limit of normal if68oand alanine transaminase (ALT)
was elevated in 48.2% of patients at baseline grild&CK-MB area under the curve
correlated with maximum AST (r=0.727) and maximumlAk=0.456). Both AST and
ALT elevations were independent predictors of woosgcomes in multivariable
adjusted analysis, even after adjustment for CK-M&zard ratios and 95% confidence
intervals of AST elevation were 1.12 (1.05-1.19)dlh-cause mortality, and 1.08 (1.02-
1.13) for the composite endpoint of death, congestieart failure, shock, or stroke.
Hazard ratios and 95% confidence intervals of Alevation were 1.15 (1.04-1.27) for
mortality and 1.47 (1.10-1.98) for the compositeint. They concluded that AST
and ALT elevations are common in STEMI”. They camdd that both markers
correlated with levels of CK-MB and had independasgociation with poor mortality

and outcomes.

Alvarez AM et al®” (2011) discussed the pathophysiology of congestive hepagaly
and liver diseases in heart failure and cardiaeaties. They observed that ALT/LDH

ratio of < 1.5 can differentiate ischemic injuryrtmther causes of acute hepatitis.

Page 29



Materials and Methods

MATERIALSAND METHODS

Sour ce of Data:

The study was conducted with detailed history atadrénation in tertiary care,
KLE'’s Dr. Prabhakar Kore Hospital and Medical Resbaentre, Belagavi in patients
of Heart failure, fulfilling the inclusion criteria
Study design:
A prospective cross-sectional study.
Study period:

January 2021 to December 2021

Sample size:100
The minimum sample size formula based on the peecal rate is

2,2P(1-P)

n = S
a?
where P is the percentage of prevalence and @ igdfcentage likely difference in the
prevalence?’
Zais linked with the level of significance. For t6& level of significance z = 1.96.
With P=46% and d = 25% of P = 11.50%, the sampkeisi72.

To seek confirmative results the sample size véllrizreased to 100.

Sample method: a prospective cross-sectional study. all conseeyatients fulfilling
the inclusion criteria with being included in thedy, statistical analysis will be done

by chi-square test
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INCLUSION CRITERIA:

The age group of more than 18yrs of age

Left ventricular ejection fraction <=40%

EXCLUSION CRITERIA:

Primary liver disease

Sepsis

Shock

Malignancy

Pregnancy & Lactating women

Renal failure

ETHICAL CONSIDERATION

The study was approved by the institutional hunthite committee. Informed

written consent was obtained from all the studyipi@ants and only those participants

who

signed the informed consent were included énstiady.

METHODOLOGY

1. All the patients fulfilling the inclusion criteriand willing to participate were

included in the study

. Informed consent will be obtained.

Further, they will be subjected to detailed histang examination.
Study groups are divided into
* AST/ALT ratio <1(group 1)

* AST/ALT ratio >=1(group 2)
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. Laboratory investigations and calculation of lifiarosis indicesComplete blood
count, liver function tests, Renal function teghyyroid profile, and were recorded.
. We calculated the following standard non-invasiepdiic fibrosis indices:
e AST/ALT ratio.
» AST to platelet ratio index (APRI) AST/ top normal AST] / platelet count
[10°/ liter]) x 100.

» Fibrosis-4 (FIB-4) {Agex AST) / (Platelet count ALT square root).
. Transthoracic echocardiographyas performed according to the recommendations
of both the American Society of Echocardiographg #re European Association
of Cardiovascular Imaging. The modified Simpsone was used to estimate left
ventricular (LV) volumes and measure the ejectiaction

Estimation of systolic pulmonary arterial pregs{BPAP)was estimated using the
modified Bernoulli formula (SPAP [mmHg]4 xtricuspid regurgitation
velocity? + right atrial pressure).
. The variables were compared between two groupshencorrelation of AST/ALT
ratio with NYHA class (NEW YORK HEART ASSOCIATION),VEF <=40%
APRI, and FIB-4 score, to know if AST/ALT ratio aas an independent indicator
in detecting the severity of heart failure withuedd LVEF<=40% patients and to

confirm the previous study done on a similar study.
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INVESTIGATION PERFORMED ON PATIENTS ARE
1) Complete blood count

| Haemoglogin(g/dl)

Il Platelet (X 16/ul)

I WBC(X 10%/ul)

IV PT—INR, APTT
2) Liver function test

a. Total bilirubin(mg/dl)

b. Direct bilirubin (mg/dl)

c. Total protein (g/dl)

d.AST(U/L)

e.ALT(U/L)

f.ALP(U/L)

g.Serum Albumin(gm/dl)

[ AST/ALT RATIO

[1l. APRI INDEX

IV. FIB-4 SCORE

RBS (mg/dl)
3)Serum Urea (mg/dl)
4)Serum Creatinine (mg/dl)
5)Serum Sodium(meq/l)
6)Serum Potassium (meqg/l)
7)USG Abdomen and pelvis
8)Serum TSH (micu/ml) Free T3 (pg/ml), Free T4/tg

9)Echocardiogram
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10) TRANSTHORACIC ECHOCARDIOGRAPHY
» Ejection Fraction %
» Valves (Mitral, Aortic, Tricuspid, Pulmonary)
» Chambers (Left Ventricle, Right Ventricle, Left Atm, Right Atrium)
* Septae
* Great Arteries (Aortal, Pulmonary Artery)
* Regional Wall Motion Abnormality
» Pericardial Effusion

* Clots /Vegetation

STATISTICAL ANALYSIS

Data is analysed using statistical software R wardi2.1 and Microsoft Excel.
Categorical variables given in the form of frequetables. Continuous variables given
in Mean + SD / Median (Min, Max) form. Chi squasst (by monto carlo stimulation
test) is used check the association between catagjvariables. Normality of variable
is checked by Shapiro Wilk test and QQ plot. Twmgke t test is used to compare the
means of variables over groups. Mann Whitney U testised to compare the
distribution of variables over groups. Spearmaarskrcorrelation test is used to check
the correlation between the variables. Applicapibf AST/ALT ratio to predict the
severity of chronic heart failure with reduced Ehecked by Logistic regression and
Receiver Operating Characteristic (ROC) curvesiragitCut off value is obtained by
using Youden index method. P-value less than omrlegu0.05 indicates statistical

significance
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RESULTS

In our study 100 subjects are taken whose ageesabgtween 19 to 89 years

with mean age of 59.44 + 14.68 years. They areddiviinto two groups based on

AST/ALT ratio.

* Group 1: - AST/ALT <1

* Group 2: - AST/ALT>1

Table 4: Comparison of demographic variables in Grap 1 & Group 2.

Variables | Sub Category| Group 1 (n=21)| Group 2 (n=79) | Total (h=100)| p-
value
<40 3 (14.29%) 7 (8.86%) 10 (10%)
41-50 4 (19.05%) 8 (10.13%) 12 (12%)
51-60 5 (23.81%) 17 (21.52%) 22 (22%) 05027
Age group '
61-70 4 (19.05%) 30 (37.97%) 34 (34%)
(years)
>70 5 (23.81%) 17 (21.52%) 22 (22%)
Total 21(100%) 79(100%) 100(100%
Mean + SD 56.71 + 16.97 60.16 + 14.0 59.44 + 14'882784
Female 2 (9.52%) 35 (44.3%) 37 (37%)
Gender 0.006*
Male 19 (90.48%) 44 (55.7%) 63 (63%)|

Abbreviation: * indicates statistical significance.

Out of 100 participants, Group 1 had 21 participasnd Group 2 had 79
participants among which most of them where inegrgup of 51-70 years of age with
a mean age of 56.71 £ 16.97 years in group 1 arahrage of 60.16 + 14.04 years in

group 2 . The difference in proportion of groupnt @roup 2 across the age group was

statistically not significant with p value 0.5027.
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In gender analysis it is observed that number afenpatients are higher than
female that is 63 male and 37 female. The diffezengroportion of group 1 and group

2 between gender was statistically significant waitt value of 0.006.

Figure 8: Distribution of age in Group 1land Group 2
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Table 5. Comparison of symptoms and signs of heaffailure in Group 1 &

Group 2

Group 1 Group 2

Symptoms & Signs heatrt failure Total (n=100) | p-value

(n=21) (n=79)
Cough 2 (9.52%) 6 (7.59% 8 (8%) 1
Dyspnea 21 (100%) 79(100%) 100 (100%

Duration of Dyspnea (years)

Mean + SD 3.52+287| 29+192| 3.03+2.15 | 0.193

Paroxysmal Nocturnal Dyspnea 5 (23.81%) 21 (26.58%26 (26%) 0.7968

Orthopnea 12 (57.14%)18 (22.78%) 30 (30%) | 0.0055*
Pedal Oedema 13 (61.9%) 35 (44.3%) 48 (48%) 0.2299
Abdominal Distension 3(14.29%) 10 (12.66%) 13 (13%) 1
JVP (cm of H20) 10.52+£0.87 10.61zx1 10.6 £ 0.97
0.4405
Mean+ SD
Hepatomegaly 2(9.52%) 8(10.13%) 10(10%) 1
Pulmonary rales 11(52.38%) 39(49.37%) 50(50% @557

Abbreviation: * indicates statistical significance.

From Chi square test, it is observed that, dyspveesathe common symptom in
both groups with a mean duration of (3.52 £ 2.853rg in group 1 vs (2.9 £ 1.92) in
group 2 which was not statistically significant aAND in group 1 were 23.81% vs
group 2 were 26.58%,pedal oedema were 61.9% inpgows 44.3% in group
2,abdominal distension were 14.29% in group 1 v6d% in group 2,JVP found was
a mean of 10.52 + 0.87 in group 1 vs 10.61 +1 ougr2 , Hepatomegaly were found
9.52% in group 1 vs 10.13% in group 2 , Pulmonalgs were found 52.38% in group
1 vs 49.37% in group 2 suggesting is no signifiadifference in the distribution of
above mentioned symptoms and signs between Gré&(praup 2. However there is

significant difference in the distribution of Oritveea between group 1(57.14%) and
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group 2(22.78%) with a p value 0.0055. There issigmificant difference in the

distribution of other symptoms and signs betweeou@rl and Group 2.

Table 6: Comparison of vitals in Group 1 & Group 2.

Group 1 Group 2 Total
Vitals (n=21) (n-79) (n=100) p-value
Mean + SD Mean + SD Mean + SD
Pulse (bpm) 85.95 + 12.53 84.94 +12.66 85.15 582, 0.6344
SBP (mm Hg) 110.1 £ 13.05 111.29£9.39 111.04 210 0.4953
DBP (mm Hg) 70 +10.49 71.39 +6.74 71.1+7.64  40.2

Abbreviation: SBP — Systolic blood pressure, DBPiastolic blood pressure

From the test, it is observed that, there is mgmiScant difference in the

distribution of pulse, SBP and DBP, between groamd group 2.

Table 7: Comparison of laboratory investigation inGroup 1 & Group 2.(part 1)

Investigation Group 1 (n=21) | Group 2 (n=79) | Total (n=100) p-value
Mean + SD Mean + SD Mean + SD
Hemoglobin(g/dl) 12.44 +2.38 12.2 £ 2.07 12.25.¥2 | 0.2693
Platelets (X 18ul) | 271.52+79.14| 247.27 +90.69 252.36 + 88|56 0.1478
WBC (X 1G%/ul) 9.61+3.3 10.3 +3.44 10.15+3.41  0.3764
PT-INR 1.31+0.32 1.3+0.48 1.31+0.45 0.6114
APTT 1.03+0.22 1.12 +0.37 1.1+£0.34 0.1867

Abbreviation: WBC — White blood cells, PT-INR - Bmoombin time, APTT —

Activated Partial Thromboplastin clotting time.

From the test, it is observed that, there is gaicant mean difference in the

distribution of hemoglobin, platelets, WBC, PT-INIRd APTT between Group 1 and

Group 2 a p value >0.05 suggesting no statistigalifstance.
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Table 8: : Comparison of laboratory investigation h Group 1 & Group 2.(part 2)

Group 2
L Group 1 (n=21) _ Total (n=100)
Investigation Mean + SD (n=79) Mean + SD p-value
Mean + SD
180.23 + 177.14 +
O
RBS(mg/dl) 165.52£91.35 oo L0a.76 0.4068
Serum Urea (mg/dl) 40.59£19.65 43.39x27)72 ¥226.17| 0.9595
Serum Creatinine 1.12 +0.33 113+038| 1.13+037  0.9797
(mg/dl)
Serum Sodium 135.81 +3.87 | 136.19+4.45 136.11+482 0.7216
(mEq/L)
Serum Potassium 4.34 +0.52 437+082| 437+0.76 0.8717
(mEq/L)
Serum TSH (mIU/L) 223+223| 479+1331 426190 | 0.3856
FreeT3 (ng/dL) 1.68 +0.88 1.67+0.85  1.67 +0.850.9529
Free T4 (ng/dL) 1.19 + 0.44 1.21+054  1.21+0.520.8305

Abbreviation * indicates statistical significance.

RBS — Random blood sugar, TSH — Thyroid stimulatingmone,

From the test, it is observed that, there is gaicant mean difference in the

distribution in laboratory investigation betweenoGp 1 and Group 2 with a p value

>0.05 suggesting no statistical significance.
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Table 9: Comparison of Liver function test in Group1 & Group 2

Group 1 Group 2 Total
Liver function test (n=21) (n=79) (n=100) p-value
Mean+SD | Mean+SD | Mean +SD
Total bilirubin(mg/dl) 0.71 +£0.37 1.27 +1.5§ 1.2d.43 0.3995
Direct bilirubin(mg/dl)| 0.3 +0.21 0.45+0.5 0.42 £ 0.46 0.1859
Total protein(g/dl) 6.23 +0.83 6.54 + 0.9 6.47.89 | 0.1905
AST(U/L) 43.71 + 46.42 714531? 67.67 £94.12 0.0911
ALT(U/L) 87.05 + 138.99 35.63 + 46.26 46.43 = 77.6G 0.0013*
ALP(U/L) 119.67 + 58.01 96.19 + 36.02 1%‘%% * 1 0.1244
Serum Albumin 3.37+043 | 3.4+0.64 34+0.6| 0.6559
(gm/dl)
AST/ALT Ratio 068+0.21 | 208+13] 17913, 0<01*
APRI Index 0.49 £ 0.67 0.85 £ 1.18 0.78 £1.10.0389*
<

FIB-4 5.36 £ 19.65 3.11 + 3.0% 3.58 £9.27 0.001*

(Abbreviation: * indicates statistical significand®ST — Aspartate Aminotransferase,

ALT — Alanine Transaminase, ALP — Alkaline phospsat, ALB — Albumin Blood

Test, APRI — Aspartate aminotransferase to platalgd index, FIB-4 — Fibrosis 4

index.)

In Liver function test, the mean difference of dlobilirubin(mg/dl), Direct

bilirubin(mg/dl), Total protein(g/dl), ALP(U/L), Sam albumin(gm/dl) between Group

1 and Group 2 is no statistically significant

The mean difference of AST(U/L) between Group d @&noup 2 is significant.

The mean difference of ALT(U/L), AST/ALT ratio, ARRdex, FIB-4 between Group

1 and Group 2 is very significant (p value <0.05).
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Table 10: Comparison of Risk factors of Group 1 & Goup 2

Risk factors Ci:]O:UZpl)l Ci:]O:u?%)z (Jﬂ%lo) p-value
T2DM 11 (52.38%) 32 (40.51%)| 43 (43% 0.3286
HTN 5 (23.81%) 16 (20.25%) 21 (21% 0.7866
AF (0%) 1 (1.27%) 1 (1%) 1
Hypothyroidism 0 (0%) 3 (3.8%) 3 (3%) 0.5987

Abbreviation: T2DM — Type 2 Diabetes Mellitus, HTNHypertension, AF — Atrial
fibrillation.

From Chi square test, it is observed that, thrermisignificant difference in the
distribution of risk factors between Group 1 ando@r 2 with no statistical

significance.

Table 11: Etiological Diagnosis among Group 1 & Grap 2

Diadnosis Group 1 Group 2 Total _value
9 (n=21) (n=79) (n=100) P
IHD 15 (71.43%) 58 (73.42%) 73 (73%) 0.8552
DCM 5 (23.81%) 21 (26.58%) 26 (26%) 0.7968
RHD 1 (4.76%) (0%) 1 (1%) 0.2214

Abbreviation: IHD — Ischemic Heart disease, DCM #afed cardiomyopathy, RHD —
Rheumatic heart disease.
From Chi square test, it is observed that, thrermisignificant difference in the

distribution of diagnosis among Group 1 and GrowptR no statistical significance.
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Table 12: Comparison of Chronic heart failure accoding to EF (%) in Group 1 &

Group 2.
. . Group 1 Group 2 Total p-
0,
Chronic heart failure (EF%) (n=21) (n=79) (n=100) value
(EF (31-40%) 18 (85.71%)73 (92.41%) 91 (91%)
0.4073
(EF<30%) 3(14.29%) 6 (7.59% 9 (9%)
Mean = SD 33.1+6.02| 34.57 £4.82 34.26 + 5.09 03166

Abbreviation: EF =EJECTION FRACTION

From the test, it is observed that in EF (31-4@%up 1 were 85.7% vs group
2 were 92.41% whereas in (EF<30%) group 1 were ¥4.28d group 2 were 7.59%
and with a mean standard deviation of 33.1 + 6r0D8roup 1 and and with a mean
standard deviation 34.57 + 4.82 in group 2 sugggsgtiere is no significant difference
in the distribution of chronic heart failure (EF#gtween Group 1 and Group 2.
Figure 9: Distribution of chronic heart failure according to EF in Group 1 &

Group 2.
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Table 13: Correlation of AST/ALT Ratio with NYHA, A PRI index, FIB-4 and

EF%.
Variables Correlation coefficient p-value
NYHA class 0.0297 0.7707
APRI index 0.3632 0.0002*
FIB-4 0.5457 < 0.001~
EF% 0.064 0.5271

Abbreviation: * indicates statistical significance.

From correlation test, it is observed that, theagnificant correlation of APRI

index with AST/ALT ratio. There is significant cetation of FIB-4 over AST/ALT

ratio. There is no significant correlation of EF/thWAST/ALT ratio. There is no

significant correlation of NYHA class with AST/ALmatio.

Table 14: Diagnostic analysis of AST/ALT ratio to pedict the severity of chronic

heart failure with reduced EF.

AST/ALT ratio

Cut off

(<) 0.6

Sensitivity (95% CI)

96.70% (90.67% - 99.31%)

Specificity (95% CI)

33.33% (7.49% - 70.07%)

PPV (95% CI)

93.62% (70.36% - 98.64%)

NPV (95% CI)

50% (24.88% - 82.40%)

AU-ROC (95% Cl)

0.547 (0.299 - 0.795)

p-value

0.5654

The area under the curve (AUC) was 0.547 (P-value5654) with a 95%

confidence interval of 0.299 — 0.795 with optimat-off value of 0.6, sensitivity of

96.70% and specificity of 33.33%.
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Figure 10: ROC curve of AST/ALT ratio to predict the reduced EF.
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Note: The American Society of Echocardiography cut-atfine (EF < 30%) is used for
diagnosing patients with severely impaired EF.sAlbjects had EF40%. Hence, cut
off 40% is not used for analysis.

Note: Multiple linear regression could not be done &sdhs no significant correlation

between EF % and AST/ALT ratio.
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DISCUSSION

In our study 100 subjects are taken whose age saneteveen 19 to 89 years
with a mean age of 59.44 + 14.68 years. They areleti into two groups based on
AST/ALT ratio. Majority (34%) of the subjects were aged betweend6I0 years in
the present study. 63% of the study subjects wellesrand 37% were female in the
present study. Ewid M et al® (2020) in their study included 105 patients and
observed the mean age was 50 + 14.71 years anchtige was between 16 to 88
years. 65% of the subjects were males in theirystainpared to 63% in the present
study. The baseline study population was comparbbteveen their study and the
present study. There was no statistically significdifference between group 1 and
group 2 with respect to age groups and mean atfeeipresent study, similar to that
observed bEwid M et al? (2020) with regards to the mean age of study participants.
There was a statistically significant differencegemder distribution across the groups
in the present studylhe prevalence of HF has been reported to be higheren
compared to women in the literatdfeThis could be due to the relatively easy
presentation and access of hospitals to males ceohpafemales.

In the present study, 43% of the subjects had & lpasry of Type 2 DM
while 21% had a history of systemic hypertensiard 4% had a history of Atrial
fibrillation. It is observed that there is no sificant difference in the distribution of
risk factors between group 1 and groupExvid M et al? (2020) in their study
observed that more than 50% of their study paditip had hypertension and Type 2
DM respectively.

In our study it is observed that dyspnea was tmengon symptom in group 1
and group 2 with a mean duration of dyspnea (3.228%) years in group 1 vs (2.9 £

1.92) in group 2 which was not statistically sigraht. Ewid M et al?! (2020) in their
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study observed that duration of heart failure wamiicantly higher in group 1
compared to group 2 with statistical significantae symptoms of HF observed in
the present study (shown in Table 5) are similgardless of the EF. There was no
statistically significant difference between Grofipand Group 2.However higher
proportion of patients in Group 1 had orthopnoe@ 18%) compared to Group 2
(22.78%) and this difference was statistically gigant. In our study there is no
significant correlation with AST/ALT ratio and NYHaAlass.Ewid M et al?* (2020)

in their study found a mild significant correlatidvetween AST/ALT ratio and
NYHA-class.

There was no statistically significant differenagtvieeen group 1 and group 2
with respect to vital parameters in the preserdystuhich was found similar tBwid
M et al?t (2020).

There was no statistical significance in signs e&rh failure among group 1
and group 2 in the present study(shown in Table 5)

The Laboratory parameters performed here (Table 7 & 8) showed there is
no significant mean difference in the distributionlaboratory investigation between
Group 1 and Group.ZEwid M et al? (2020) in their study also observed similarly
that the groups were comparable with respect teetlparameters with no statistical
significance.Sankar K et al® (2016) in their study observed that in patients with
ejection fraction<40%, 57.5% had increased urea and 62.5% had gexdea
creatinine. They concluded that the incidence dfiakreinvolvement increased
considerably with the degree of heart failufde liver function test in our study
showed there was no statistically significant ddfece between group 1 and group 2
with respect to total bilirubin, direct bilirubiriptal protein, Albumin, APRI index,

and FIB-4. There was a statistically significantfetence between groups with
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respect to ALT, AST/ALT ratio, and ALP. But AST wasmparable between the
groups (43.71 £ 46.42 in Group 1 vs 74.04 £ 102¥4@roup 2).

ALT was higher in Group 1 at 87.05 + 138.99 comgaie 35.63 + 46.26 in
Group 2. ALP was higher in Group 1 at 119.67 #%&ompared to 96.19 + 36.02 in
Group 2.Liang W et al® (2021) in their study observed that elevated Total bilinu
and ALP were significantly associated with a poatcome in HFpEF patients
without chronic hepatic diseases, while elevated Aind AST were notSankar K
et al.®® (2016) in their study observed that in patients with &gt fraction <40%,
85% had increased bilirubin, 92.5% had increasedinseglutamic oxaloacetic
transaminase, 92.5% had increased serum glutamivipytransaminase, and 22.5%
had increased alkaline phosphatase. They conclukiad the incidence of liver
involvement increased considerably with the degifdeesart failure.

There was no statistically significant differenoeniean LVEF between group
1 and group 2 in the present study. The mean LMEBroup 1 was 33.1+ 6.02%
compared to 34.57+ 4.82% in Group 2. Hwid M et al?! (2020) in their study
observed LVEF was higher in Group 1 compared tou@rd (28.93% + 10.26 Vs
23.83% £ 7.04) and this difference was statistycaignificant. They observed that in
their multivariate model that included age, bodysmadex (BMI), diabetes mellitus,
hypertension, and NT-proBNP, the AST/ALT ratio wassignificant independent
predictor of LVEF%.

The aspartate transaminase (AST)-to-alanine anainsferase (ALT) ratio,
which is used to measure liver injury, has beemdoto be associated with some
chronic diseases and mortality. AST is releasedhfroany tissues, including the
myocardium and the liver, while ALT is only reledseom the liver. Therefore, more

severe myocardial pathology would lead to an gudieid increase in the AST/ALT
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ratio® AST/ALT ratio was higher in Group 2 (2.08 + 1.3X)ntpared to Group 1
(0.68 = 0.21) and this difference was statisticalgry significant (p=0.001) in the
present study.Yokoyama et al.”® recently concluded that an increased AST/ALT
ratio positively correlates with NT-proBNP leveBoppini et al’® studied patients
with type 2 diabetes mellitus and found that theT#&.T ratio positively correlated
with CVD mortality; however, as in the above stgdithey did not include HFrEF
patients.Ewid M et al?* in their study observed that an increased AST/Ahfio
could predict a functional status decline in HFgigEients. But there are no studies to
our knowledge in India, evaluating the predictivalidity of AST/ALT ratio in
HFrEF.

In the present study from the correlation testsibbserved that there is a
significant correlation between the APRI index &iB-4 with AST/ALT ratio. But
there is no significant correlation between EF%hwihe AST/ALT ratio On
diagnostic analysis of the AST/ALT ratio to predibie severity of chronic heart
failure with reduced EF, the area under the cuAB(Q) was 0.547 (P-value =
0.5654) with a 95% confidence interval of 0.29998.%vith an optimal cut-off value
of 0.6 sensitivity of 96.70% and specificity of 33%. In this study, multiple linear
regression could not be done as there is no sognificorrelation between EF% and
NYHA class with AST/ALT ratio. Ewid M et al?! (2020) in their study found a mild
significant correlation between AST/ALT ratio andPRlI, FIB-4 score, NYHA-class,
and LVEF (r=0.2, 0.25, 0.26, aneD.24, respectively; P<0.05). The multivariate
linear regression analysis model and ROC curve staivat AST/ALT ratio could
independently predict HFrEF functional severity hwthe best cut-off value of 0.9,
sensitivity of 43.6%, and specificity of 81.4% mmetr study.Liu X et al.® (2022) in

their study observed that an elevated AST/ALT ragican independent prognostic
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factor for All cause mortality in stable coronanyesy disease patientsiu H et al.&
(2021) in their study observed that increased AST/ALTor&vels were predictive of
all-cause and cardiovascular mortality among Clandg/pertensive patients.
Yokoyama M et al.”® (2016) in their longitudinal cohort study observed that
AST/ALT ratio was associated with an increase inFBAhd found cardiovascular

mortality was higher in subjects with a high AST/Rtatio than in those without.
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STRENGTH AND LIMITATION OF STUDY

Strength of the study:

AST/ALT ratio is a simple, easy tool to detect the functiona severity in
chronic heart failure with reduced left ventricular gjection fraction as it is routingly
performed, repeatable and feasible investigation. To our knowledge, the study is one

of thefirst of itskind in Indiain evaluating the role of AST/ALT ratio in HFrEF

Limitations of the study:

The present study is a hospital-based single-center study. The design is aso
cross-sectional and the sampling methods are not random. In this study, AST/ALT
ratio could not be used as a prognostic marker of mortality and morbidity in heart

failure and could not correlate with BNP levds.
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SUMMARY

. A total of 100 subjects aged more than 18 yearti WWEF of < 40% were
included in this hospital-based prospective cressisnal study to investigate the
AST/ALT ratio as an indicator of the functional seity in chronic heart failure
with reduced LVEF.

. The 100 subjects whose age ranges between 19 yes#89 with a mean age of
59.44 + 14.68 years.

. Based on the AST/ALT ratio, the study participantye divided into 2 groups -
AST/ALT ratio <1 (Group 1) and AST/ALT ratiel (Group 2).

. Out of 100 participants, Group 1 had 21 participaahd Group 2 had 79
participants. Majority (34%) of the subjects wege@d between 61 to 70 years in
the present study. There was no statisticallyiggmt difference between Group
1 and Group 2 with respect to age groups and mgan a

. In gender analysis, it is observed that the nunobenale patients is higher than a
female that is 63 males and 37 females. There wagatistically significant
difference between Group 1 and Group 2 with respecgender distribution
between the groups.

. 43% of the subjects had a past history of Type 2 Rile 21% had a history of
systemic hypertension.

. There was no statistically significant differencetveeen Group 1 and Group 2
with respect to the mean duration of dyspnoea.

. A higher proportion of subjects in Group 1 had ophoea (57.14%) compared to
Group 2 (22.78%) and this difference was statiljicgignificant. There was no
statistically significant difference in other sigasd symptoms of HF between

Group 1 and Group 2
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9. There was no statistically significant differencetvieen groups with respect to
vital parameters.

10.There was no statistically significant differencetvieeen groups with respect to
hemoglobin, WBC count, platelet count, PT-INR, ARBErum urea, creatinine,
sodium, potassium and random blood sugar, andithfuaction test.

11.There was no statistically significant differenae mean LVEF between the
groups. The mean LVEF in Group 1 was 33.10+ 6.02%hpared to 34.57+
4.82% in Group 2.

12.There was no statistically significant differencetvibeen groups with respect to
total bilirubin, direct bilirubin, or total protein

13.There was a statistically significant differenceviEen groups with respect to
ALT, and AST/ALT ratio. But AST was comparable beem the groups (43.71 £
46.42in Group 1 vs 74.04 £ 102.44 in Group 2).

14.ALT was higher in Group 1 at 87.05 = 138.99 comgate 35.63 = 46.26 in
Group 2

15.ALP was higher in Group 1 at 119.67 + 58.01 comghatiee 96.19 + 36.02 in
Group 2.

16.AST/ALT ratio was higher in Group 2 (2.08 + 1.3bntpared to Group 1 (0.68 +
0.21) and this difference was statistically vegngicant (p=0.001).

17.From the correlation test, it is observed that éhier a significant correlation
between the APRI index and with AST/ALT ratio. Thers a significant
correlation between FIB-4 over AST/ALT ratio. Théseno significant correlation
between EF% with AST/ALT ratio. There is no sigoéint correlation between

NYHA class and with AST/ALT ratio.
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18.Diagnostic analysis of AST/ALT ratio to predict tlseverity of chronic heart
failure with reduced EF. The area under the cuAdQ) was 0.547 (P-value =
0.5654) with a 95% confidence interval of 0.299.795 with an optimal cut-off

value of 0.6, sensitivity of 96.70%, and specijiaf 33.33%.
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CONCLUSION

The AST/ALT ratio is increased in patients with chronic heart failure patients
with reduced left ventricular gection fraction. It is a smple predictor of left

ventricular dysfunction in patients with heart failure with reduced g ection fraction.
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ANNEXURES 2- CONSENT FORM

ENGLISH/KANNADA/MARATHI/HINDI

INFORMED CONSENT

Dear Mr./Mrs./Dr. oy wre kindly requested to

enroll yourself in a research study tilted, “ToOdtUAST/ALT ratio as an indicator of
functional severity in chronic heart failure withduced left ventricular ejection fraction
at Dr Prabhakar Kore Hospital and MRC, Belagawie pear observational cross sectional
study — A one year PROSPECTIVE CROSS SECTIONAL STUDY in KE’s
Dr.Prabhakar Kore Hospital and Medical Research Ceitre, Belagavi’ being
conducted by REGISTRATION NO: BG0120017, a postdgese student in M.D.
General Medicine and the study will be carried oaotler the direct supervision and

guidance of Dr. , Professor, Demanrtnof General Medicine,

Jawaharlal Nehru Medical College, Belgaum.

You have been requested to participate in thiscasfi into the laid-out criteria for a

study ‘subject’/ participant.

Your participation in study is voluntary. Duringetrstudy you will be asked some
guestions and you are supposed to answer to thebgsur knowledge. Your decision
whether or not to participate in the study will affect your treatment in any form. If you

decide to participate you are free to withdrawrgt time.

TITLE OF THE STUDY:

“To study AST/ALT ratio as an indicator of functi@nseverity in chronic heart failure

with reduced left ventricular ejection fraction2t Prabhakar Kore Hospital and MRC,
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Belagavi, one year observational cross sectionalyst A one year PROSPECTIVE
CROSS SECTIONAL STUDY in KLE'’s Dr. Prabhakar Kore H ospital and Medical

Research Centre, Belagavi”.

PURPOSE OF THE STUDY:

“To study AST/ALT ratio as an indicator of functi@nseverity in chronic heart failure
with reduced left ventricular ejection fractiont Prabhakar Kore Hospital and MRC,
Belagavi, one year prospective cross sectionalystud one year Prospective Cross
Sectional Study in KLE’s Dr. Prabhakar Kore Hospé#ad Medical Research Centre,

Belagavi”.

PROCEDURES INVOLVED:

If you agree to enroll yourself in my study, youlwe interviewed regarding your present,
past and family history then you will be clinicaljkamined in detail and investigated

accordingly.

Then you will be subjected to a few investigatioasnely

Complete blood count

| Haemoglogin(g/dl)

Il Platelet (X 16/ul)

Il WBC (X 10%/pl)

IV PT —INR, APTT

Liver function test
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a. Total bilirubin(mg/dl)

b. Direct bilirubin (mg/dI)

c.Total protein (g/dl)

d.AST(U/L)

e. ALT(U/L)
f.ALP(U/L)
g.Serum Albumin(gm/dl)
[ AST/ALT RATIO

[ll. APRI INDEX

IV. FIB-4 SCORE

RBS (mg/dl)

3)Serum Urea (mg/dl)

4)Serum Creatinine (mg/dl)

5)Serum Sodium(meg/l)

6)Serum Potassium (meq/l)

7)USG Abdomen and pelvis

8)Serum TSH (micu/ml) Free T3 (pg/ml), Free T4/@hg

9)Echocardiogram

10) Transthoracic Echocardiography
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Ejection Fraction %

Valves (Mitral, Aortic, Tricuspid, Pulmonary)

Chambers (Left Ventricle, Right Ventricle, Left Atm, Right Atrium)

Septae

Great Arteries (Aortal, Pulmonary Artery)

Regional Wall Motion Abnormality

Pericardial Effusion

Clots /Vegetation

CONCLUSION

RISKS AND BENEFITS:

There are no potential risks involved in this study

Benefits of taking part in this research:

By taking part in this study, AST/ALT ratio will ken independent indicator of functional

severity in chronic heart failure with reduced hgntricular ejection fraction of <=40%

VOLUNTARY PARTICIPATION / WITHDRAWAL FROM THE STUDY

Taking part in the study is voluntary. You may choe not to enroll yourself in this

study and may choose to leave the study anytime lbetween.
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ALTERNATIVES:

Your decision regarding participation in study will not change present or
future health care services offered to you at KLE®r. Prabhakar Kore Hospital and
Medical Research Centre, BelgaumYou would simply be excluded from the study if
you wish to, and all your details shall be keptfaential and you will get the routine line

of management.

PRIVACY AND CONFIDENTIALITY:

All data collected or disclosed by you during tloeirse of participation of study,
will be kept fully confidential. If however durintipe course it becomes necessary for the
progress of the course to disclose the identityoitld be done so only after your informed

& written consent.

The only people to know that you are a researcjestiare members of the research team.
No information about you will be disclosed to othvithout your written permission

except:

In emergency to protect your rights AND welfare.

If required by law.

AUTHORIZATION TO PUBLISH RESULT:

The results of the study may be used to publisiaréinle. When the results of
research published or discussed, in a conferemc@farmation will be displayed that
would disclose your identity. Any information obtad in connection with this study and

that can be identified with you will remain confidel.
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FINANCIAL INCENTIVES FOR PARTICIPATION:

No additional costs shall be incurred upon you tfe purpose of this study.
It is purely being done with the idea of reseancti all the cost of study will be borne by

the investigator.

COMPENSATION:

In the event that you become injured as a result ofaking part in this study,
treatment will be offered to you at KLES Dr. Prabhakar Kore Hospital and Medical
Research Centre, Belgaum, or you will be given infmation about where to receive
medical care. However, no reimbursement, compensati or free medical care will

be given.
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QUESTIONS/CONTACT DETAILS:

You shall be free to contact the below mentionach@ & addresses anytime

during the study period for any clarification olnas you may desire for.

In case of the queries during study or in future ya may contact following persons,

1. Dr. HARSHA HEDGE, 2. Dr.
Head of Ethical Committee for MD (GENERAL MEDICINE),
Human Research DNB, MNAMS, FGSI
9448113403 PROFESSOR AND UNIT CHIEF,

Dept of General Medicine,
JNMC, Belagavi.

3. REG.NO: BG0120017
Investigator,
PG in General Medicine,
JNMC, Belagavi.
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CONSENT FORM
| voluntarily agree to take part in this study bgnéng below. | may withdraw at
any time. | am not giving up any of my legal righig signing this form. My signature
below indicates that | have read this consent famit, has Been read to me, this consent

form and have had all the questions answered

Signature / Left Thumb print of the Participaniegally authorized representative
Participant’'s name
Signature / Left thumb impression e

of the participant

Name of the legally authorized

representative / guardian

Signature / Left thumb impression e
Witness’ name PP
Signature / Left thumb impression e

Investigator’s name and signature P

Date:

Place:
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Afeiguf dwedt

fora et / et/ T, o = faeielt omg #

STV FHAT THT MY 0 WA 19 FGard “STHHTSR DR gieded SMfor
THIARH, SARTE! 4 STT AfERIER SOIaRM HH AT did gd 0 TI=I=AT

foraTare dadd ga® U TTHdl / TEAd! UK 0 WIRIVIRITST, Th a¥ de=mesT

B9 faurfia 0 W - $uas A v autar HTd 19 fauriia o 9. &quot; STUHTHR B
giftred 0's Afgwa Rd Her, Iarmdtaquot;. REGISTRATION NO: BG0120017, TH Y. 5=
AfEH= efia ugeger faamdf 94 smaa enfor 31 0 vy, SaTeReTd Aew Afswd Hiad, I
Jeftar st , AT fafee faum, srarevere 5w Afsed s,

do5TTa gieAT AT GEREETe! HTOT ANTERIATINR e wrsd.

ST9UT 0 T fawr / Fgunier ReuiuR a9 0 Iage araed agurtt goar fa=:d
el et

3TE.

0 WITHTd 3TUaT He T s 318, 0 WIRITGRAIT STedTan et Uy faame Sirdter snfor

T
A STRATST STITATAT ITR T AR, 0 WIS URT St 3t Amgt ar fofarar gaean
SUARTER PIUATe! THRAT TRUITH SR AT61. S0 HeHRT g1vard SxfIeary smuvr Sefig
HTYR 9091

Hiped 3TETd.

LG

0 T ¥

ST uHTeR SR giued i THamR, Jarmdt A2 srau ARTYerR goawr s+t

e i a0 w1 fhares diade gue wUH Teadl / Tuad quiR

0 WTUTATAY, T 94 dY=ITesT shid fAHRI 0 401 - HUas Al Th quim HId g
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To study AST/ALT ratio as an indicator of functional severity in chronic heart

failure with EF <= 40%.

PROFORMA
CASE NO:
NAME: AGE/SEX:
IP NO. OCCUPATION
ADDRESS:
PRESENTING COMPLAINT:
|:| COUGH |:| ORDRNEA |:| PEDAL OEDEMA
|:| DYSPNEA |:| PAROXM3L NOCTURNAL DYSPNEA

I:I ABDOMINAL DISTENSION
Past history:

Family history

Personal history

Treatment history
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GENERAL PHYSICAL EXAMINATION:
PALLOR- YES/NO

ICTERUS-YES/NO
LYMPHADENOPATHY-YES/NO

CYANOSIS- YES/NO
CLUBBING-YES/NO

EDEMA-YES/NO

VITALS:
PULSE
RESPIRATORY RATE
BLOOD PRESSURE
TEMPERATURE

JVP (cm of HO)

SYSTEMIC EXAMINATION:

C.V.S.: [ ] [ ]

s3 sS4
R.S:
CREPITATION [ ]
C.N.S.:
P.A.
ASCITES [ | HEPATOMEGALY [ ]
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INVESTIGATIONS

1) Complete Blood Count

| Haemoglobin(G/DlI)
Il Platelets (X 1&/ul)
Il WBC (X 10%/pl)
IV. PT —INR, APTT

2) Liver Function Test

a. Total Bilirubin (mg/dl)

b. Direct Bilirubin (mg/dlI)

c. Total Protein(g/dl)

d.AST(U/L)

e ALT(U/L)

f.ALP(U/L)

g. Albumin(gm/dl)

[ AST/ALT RATIO

1. APRI INDEX

IV. FIB-4 SCORE

RBS (mg/dl)
3)Serum. Urea (mg/dl)
4)Serum Creatinine (mg/dl)
5)Serum Sodium (meg/l)
6)Serum Potassium (meq/l)
7) USG Abdomen and Pelvis

8)Serum Tsh (micu/ml) FREE T3 (pg/ml), Free T4/hg
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9) Echocardiography

10) Transthoracic Echocardiography

Ejection Fraction %

Valves (Mitral, Aortic, Tricuspid, Pulmonary)

Chambers (Left Ventricle, Right Ventricle, Left Atm, Right Atrium)

Septae

Great Arteries (Aortal, Pulmonary Artery)

Regional Wall Motion Abnormality

Pericardial Effusion

Clots /Vegetation

CONCLUSION
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MASTER CHART

Tostudy AST/ALT ratio asan indicator of functional severity in chronic heart failure with EF <= 40%

Chief Complaint Vitals Investigation Liver Function Test
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2 | 1sme7 | s . - ayrs . . No No 7% | 1070 | 10 e Softnontender | 135 | 181 | 108 | 11 | 09 | 074 | 036 | 85 | 8 | 47 | 102 | 35 | 18| 119 |372| 78 | ®m | 126 | 134 | 401 Normal 32 | 1 | L e AR, Grado il TR 1aPPG 36 mmHig, Esimated PA Presura 36 10, Modrato PAH. o dot. Rim of PE pcm ASTALT=18(group2) | 30 | 3 [SINUSRHYTHM
|HD, Akinesia of inferior wall, inferior septum i.e hypokinesia o inferlateral wall, anterior wall, anteroseptum, apical septum and apex, moderate LV dysfunction .
3 | 104 | 60 - 2ys | 15Days - No No & |10 | 10 | BENormaveriouldr | oniende | 12 | 353 | 79 | 1o1|o91| oss | 03 | 72 | 2 |10 | 15 | 41 | 22| o1 |118 | s | 50 | 169 | 141 | a5 Normal 049 | 375 | 17 [LVEF-35%, RV dyslunction {TAPSE 14cm S18.2cmis}, LV dilated, Grade |l MR, AV thickened i.e Trivial AR, Triuial TR i.e PG - 25 mmHg, Estimated PA  [IHD ASTALT=22(growp?) | 35 | 3 |SNUSRHYTHM Twaveinversion in lexd
breath sounds F 11111LAVF;, ST depression in Lead I, avl, V5, V6
Pressure 25+5=30 mmHg, Moderate PAH (ACT - 76ms), No clot/PE
|HD, Akinesia of apical septum, apex, apicolateral, basal inferio wall and inferolateral wall, hypokinesia of anterior wall, anteroseptum, moderate LV dysfuncion i.e EF INUS tachycardia, ST depression in Lead |
4 | womzes | 57 . - 2yrs . . No No 8 | 12080 | 8 | BIL CoarseCrepitation | Softnontender | 139 | 265 | 91 097 |09s| 08 | 027 | 65 | o |50 | us | 39 | 198 | 0o |301| 32 | 37 |09 | 138 | 48 Normal 058 | 205 | 142 (3%, RV dysiunction {TAPSE 10cm S18.7 crvs), Gradell MR, AV thickened i.e Trivial AR, Triuial AR i.¢ PPG - 25 mmHg, Etimated PA Pressure 41+5=46 |HD T2DM ASTALT=1%8(gop2) | 35 | 3 yoardia, ST depres '
IAVL, VS, V6; ST eevation ,II, 111, AVF
mmHg, Moderate PAH (ACT - 70ms), No cloU/PE
BIL mild pluera |HD, Akinesia of anterior wall, anteroseptum, apical septum and apex, apicalateral segment, anterolateral wall i.e hypokinesia of lateral wall, moderate LV dysfunction INUS RHYTHM. LAD. T wave nversion V.
5 | 1oma7 | s - Tdays | 4yrs - - No |yesB/L gradell | 62 | 140060 | 10 | B/ minCrepitation | Softnontender | 105 | 178 | 76 [119| 1 | 071 | 028 | 52 | 13 | 22| s | 31 | 06 | 019 | 14 | 8 | 20 |07 | 135 | 475 Plu 042 | 288 | 131 [LeLVEF-35%, mitral annulate calcficationi.e Gradel MR, AV thickened Le Trivial AR, Triuial TR i.e PG - 25 mmHg, Etimated PA Pressure 25+5=30 mmHg,  [IHD -T2DM , HTN | AST/ALT=06(goupD) | 3 | 3 +LAD. g
effersion V2, v3,va
Mild PAH (ACT - 81ms),? L ayered LV apical clot, No PE
Sip PTCA, Akinesia of antenor wall, anteroseptum, i.¢ hypokinesia of apical septum and apex,inferoseptum, moderate LV dysfuncion i.e LVEF - 35% , mifd RV SINUS RHYTHM, O waves in e
6 | 1067809 | 65 . - 2y1s . . No | yesBiLgradel | 79 | 11070 | 10 | BIL CoarseCrepitation | Softnontender | 125 | 208 | 121 | 104 [122| 026 | o1 | 51 | 42 | 10 | 5 | 31 | 42 | 035 | 286 | 28 | 3 | 149 | 130 | 505 | Enlagedprosale | 133 | 169 | 115 |dysfunction{TAPSE L5cm S186cms), LV dilated LA midly duilated, Gradel MR, Gradel TR i.ePPG - 38 mmHg, Estimated PA Pressure 38+5= 43 mmHg, Mild [IHD ASTALT=42growp?) | 35 | 3 T,
PAH. no dot/ PE I,AVL,V5,V6;T waveinersion in v3v4,v5,v6
BIL Normal veriular Sip PTCA, Akinesiaof inferalat anteralat and lat wall i.e hypokinesia of inferoseptum , inf wall, moderate LV dysfunction i.e LVEF - 35% , RV dysfunction {TAPSE INUS RHYTHM. ST depression . AVL. VA,
7 | 1079816 | 66 - ayrs - - No |yesBiL gradell | 66 | 060 | 9 it Softnontender | 69 | 220 | 7 |139 (078 oar | 023 | 53 | 16 | 15| 15 | 33 |107| 018 | 124 | 9 | 46 | 13 | 143 | 59 | Enagedprosae | 174 | 254 | 116 [L3omSi73cmis) RAand RV midly dilated LA dilated, Gradel MR, Gradell TR i.e PG - 62 mimHg, Esimated PA Pressure 62+10 = 72mmHg, severe PAH, 10[IHDT2OM HTN, | ASTIALT=107(growp2) | 35 | 3 [S0'V® ST dep SAVE V4,
ot/ PE -
Mild to moderate DCM, Global hypokinesia of LV, Severe LV dysfunction with LVEF - 35% , RV dysfunction {TAPSE L4cm SL8.6 cnis}, LV dilated, MAC i.eGrade| MR (2]ets), _ SINUSRHYTHM, Lead I1, 111, AVF, T wve
8 | uzeer | 23 . - 1y . 10days | No |yesBiL gradell | 4 | 12070 | 10 | BIL CoarseCrepitation | Softnontender | ©7 | 203 | 1047|093 |111| 03 | o1 | 68 | 20 | 14| 126 | 27 |143| 017 |o42 | 8 | 63 | 068 | 137 | 541 i 5 | 25 | 05 O i AR, Graa 111 TR | PPG 36 g, Eximated PA Prosare 36+ 10046y, Modrse AR, 1o dot. imof PE DOM HTNHypothyl ASTIALT=143(growp?) | 35 | 3 [SI0BHETEREL LA
. . . BIL mild pleural |HD, Akinesia of anterior wall, anteroseptum, apical septum and apex,i.e hypokinesia of inferior wall, inferoseptum. moderate LV dysfunction i.e LVEF - 40%, Grade _ -
o | wmas | s 2yrs No |yesBlL gradell | 84 | o0 | 10 BIL NVBS Softnontender | 111 | 249 | 75 |124|120| 023 | 012 | 65 | 16 | 10 | 149 | 21 | 16 | 016 | 108 | 52 | 50 | 105 | 127 | 397 e 502 | 25 | L e ol AR, O e 1 TR £ P30 mimtie, Eineten PA s 6 10038 mmtre Wil PAR oo, Right 4 pricncia eifoson 1D ASTIALT =107(group2) | 40 | 2 [SINUSrhythm, ST depression Lead I, AVL
Right mild (Global Hypokinesia of LV, Severe LV dysfunction with LVEF - 30-35% , RV Dysfunction + (TAPSE - 1.3 cm, SL- 7.5 cm/s), RARV,LA dilated, Mitral Annular At fibrillation. ast ventilator rate et axs
10 | o3 | 73 . - ayrs . . No | yesBiL gradel | 106 | 11070 | 11 BIL NVBS Softnontender | 9 | 20 | 57 | 105|112| 075 | o4t | 68 | 27 | 17| @ | 36 |16 | 0z |19 | 105 | 28 | 150 | 129 | 4z | | A8EEE. | 043 | 208 | 142 |cadfcationvith severe MR (VC 0.5, Aorticvalvethickene with Grade-1 AR, Grade-I1] TR vith PPG-40mmHg, Esimaled PA presare- 40+10=50mmHg, |IHD-TZDM HTN, | ASTALT=16( goup2) | 0 | 3 |GE 0 OO At
! Servere PAH (Act - 59ms), No clot/pericardial effusion, Note: AF noted during Echo study. g Vol
. . . |HD, Akinesia of anterior wall, anteroseptum, apical septum and apex, moderate LV dysfunction i.e LVEF - 40%  Tririal MR, AV thickened i.e Trivial AR, Gradel TR _ SINUS RHYTHM, ST dlevation Lead I, AVL, V2,
1 | essesrs | 62 2yrs No No 8 |mom0 | u BIL NVBS Softnontender | 138 | 207 | 105|128 102| 282 | 09 | 68 | 205 |106| 81 | 41 |203| 26 | 625|164 | 25 | 08L | 18 | al6 | Enlegalprosae | 167 | 207 | 174 |0 AR o e e o ot mesering 150050, No PE iHD ASTALT =203 (@owp2) | 40 | 2 o 0SEHH
Post PTCA, Dyskinesia of apex with Akinesia of anterior wall, anterostum, apical aeptum and apicolateral segment, Apical septum and apex thinned out, moderate LV _ SINUS RHY THM, Twaveinversion in Lead I,
12 | 42128 | 55 . - 2y1s . . No |yesBiL gradell | 80 | 11070 | 10 | BIL CoarseCrepitation | Softnontender | 167 | 210 | 66 | 117 |131| o054 | 018 | 65 | 18 | 15 | o4 4 | 12| oz |122| s | 20 | 105 | 10 | 49 Normal 042 | 28 | 13 | e o Tril MR, Namd PA presre. NO Clot/Pairait Gfuson iHD ASTALT=12(grop?) | 40 | 2 [0U0800
BIL few small renal |All dilated chambers, global hypokinesia of LV and Akinetic basal mid inferior wall and inferoposteror wall of LV segments, Moderate LV systolic dysfunction (Ef- SINUS RHY THM, poor R wave progression in
13 | s | 55 - ayrs - - No Yes 0 || 8 | L CovmCrataion | Sotrorteder | 96 | 79 | 71 |102| 1| 0 | 0@ | 64 | s | %2 | e | s | 16| on |27 | & | 2 | o0& | m | 3w | omelmidpars | 222 | 200 | 200 [t SRARRCE RIS SOOI LAV B8 oo Kedelpe, AF dorg sudy pcm ASTALT=16(gow2) | 35 | 3 [ONV3
B/L mildB/L mild
chest pain 1 Post CABG, Dyskinesia of anterior wall, anteror septum, moderate LV dysfunction with EF-40% , Gradell MR, Sderotuic AV i.e PPG - 26mmHg i.e Grade| AR, _ SINUSRHYTHM, Lead I, al, V1, V2, V3, V4,
14 | 1001606 | 80 . - 2y1s o . No | yeBiL gadel | &2 | 1060 | 12 | Bl CovCraptaion | Softnontexde | 106 | 219 | 92 | 099 | 08 | 04 | 013 | 7 | w7 |12 | w0 | a1 | 1@ | 09 | 18 |16 | B | 12 | 1@ | 24 |pleredesonpued 222 | 27 | 208 |8 g Oa 0 BEN I TN S I O |HDHTN ASTALT=142(ow2) | 40 | 2 SRR bt S e
BIL mild plueral effBIL DCM, Tachycardic noted on echo (HR-130 bpm), Severe calcific AS i.e PPGIMPG 72/40 mmHg i.e severe AR 215ms, Vmax 4.1s, Aortic annulus 15cm, Mild Msie Afrial flbrillation with fast ventricular ratewith
15 | 1o | 66 4days ays | adays - No No 180 | 11070 | 1 | BiL CoarseCrepitation | Softnontender | 102 | 127 | 113|127 [to1| 157 | 073 | 73 | 7 | 25| es | 39 |284| 14 | 738 | 130 | 64 | 164 | 133 | 622 mild pleural 128 | 105 | 359 |MVOofL19-20cmiePPGMG 95mmHgi.eSevere MR (VC = 0.9cm), LA, LV dilated, Global hypokinesiaof LV, Severe LV dysfunction . LVEF-30%, Grade! + [DCM.AF AST/ALT =284(group2)- | 30 | 3 |left bundiebranch block, T wave, inversion in V5,
difersionersion TR i.e PG 35mmHg, Estimated PAP 35+5=40mmHg, Mild PAH, No IA/LA note. AF noted during echo stud ve
16 1043272 | 42 - - 10days - - No |yesB/L gradell | 80 | 90560 | 11 | BIL CoarseCrepitation | Softnontender | 163 | 210 | 7.8 | 093 | 113| 055 | 024 | 83 n | 6| 56 | 158 | o049 | 161 | 118 | 33 | 099 | 139 | 382 B/l mild pleural 19 09 0g |PCM. Global hypokinesiaof LV, moderate LV dysfunction i.e LVEF - 35% . RV dysfunction {TAPSE 1.2m S17.9 cmis}, LV dilated Trivial MR, TR1.ePPG - 20 |15y, AST/ALT =158 (group 2) | 35 3 |SINUSRHYTHM, low voltage ORS
difersion mmHg, Mild PAH (Act -95ms), no clol/ PE
|HD, Akinesia of anterior wall, anteroseptum, apical septum and apex,lateral segment i.e hypokinesiaof inferoseptum. moderate LV dysfunction .e LVEF - 35%, LV SINUS RHYTHM.Q waves Lesdl | AVL, ST
17 | woem40 | 81 - fhestpanlda 3yrs | 3months - No |yesBlL gradell | 76 | 11070 | 10 | BIL CoarseCrepitation | Softnontender | 141 | 257 | 170 | 135 |os2| 130 | o5t | 63 | 215 | 64 | 8 | 38 | 336 | 209 | 847 | 326 | 58 | 143 | 132 | 416 Normal 537 | 266 | 116 |dilated, Gradel MR, AV thickened i.e Trivial AR, Grade! TR i.e PPG - 25 mmHg, Estimated PA Pressure 28+5=33 mmHg, Moderate PAH, no clot/pericardial |HD,T2DM. AST/AL| AST/ALT B |3 e e e 1 AV
effusion V3 VA VS,
. . . . |CM, Akinesia of anterior wall, anteroseptum, apical septum and apex,inferior wall, inferoseptum. Apical septum and apex thinned out, severe LV dysfundtion . _ SINUSRHYTHM .LAD, BROAD QRS Broad
18 | 10e0384 | 63 2y1s No | yesBLgradel | 107 | 10060 | 11 | Bl CowseCrepittion | Softnontender | 121 | 196 | 96 | 12 [096| 021 | 013 | 69 | 16 | 14 | 85 | 36 |11 | 02 |13 | 206 | 7 | 104 | 138 | 415 | LeitRendcaeuli | 048 | 288 | 131 | G e e MR M PAH (ACT - 81 no dot b el eifucion |HD,T2DM AST/ALT =114(group2) | 30 oRS.LoES
|HD, Akinesia of anterior wall, anteroseptum, apical septum and apex, antolateral wall and inferolateral wall, servere LV dysfunction i.e LVEF - 30%, RV dysfunction SINUS RHY THM. T wate inverson VLV2, V3,
19 | s | 61 7days|  7days | ayrs - 7days | No |yesBILgradell| 98 | 12080 | 12 | BIL CowseCrepitation | Softdistended | 121 | 285 | 211 153 |107| 062 | 023 | 64 | 361 |109| 8 | 32 |33 | 317 | 74 | 281 | &5 | 19 | 135 | 417 Normal 042 | 14 | 12 [TAPSELl2cmSLB4cmis), LV dilated, svereMR, AV thickened i.e Trivial AR, Gradelll TRi.e PPG - 35 mmHg, Estimated PA Pressure 35+15-50mmHg, |HD,T2DM ASTIALT=331(growp2) | 30 | 3 ; V2 Ve,
St depresion V3, V4, V5, V6
Moderate PAH (ACT - 63 mmHg) no dot/ PE
il astisBIL mild |HD Akinesia of anterior wall, anteroseptum, apical septum and apex, antolateral segment and inferolateral segment, severe LV dysfuncion i.e LVEF - 30% , RV A SINUSRHYTHM, ventricular, premature
0 | 10ss02 | 64 . - 1yrs . 1adays | No |yesBiL gradell | 67 | 060 | 10 | BIL CoarseCrepitation | Softdistended | 12 | 85 | 75 | 126 |101| 068 | 042 | 61 | 11 |10 | 6 | 27 | 11 | o0s |274| 114 | 40 | 155 | 135 | 544 e trion@ | 119 | 108 | 118 |dysfunction {TAPSE 0.9 cm S165 cmis), Grade | TR . PPG - 31 mmHg, Esimated PA Pressure 31+15=46mmHg, Moderate PAH no dlot/ PE, LV apical dlot iHD ASTALT=11(group2) | 30 | 3 |compleces T waveinversion in V2, V3, V4, V5,
P measuring 1.4 x 1.1 cm, Bilateral PE V6
|HD Akinesia of anterior wall, anteroseptum, apical septum and apex, antolateral segment and inferolateral segment, servere LV dysfunction i.e LVEF - 30% , RV INUS RHY THM. ST dlevation i feat 1. AVL
21 | wours | 45 - 7days | 4yrs - 15days | No |yesBlL gradell | 0 | 11070 | 12 | BIL ComrseCrepitation | nontender | 152 | 33 | 11 | 108|103 06 | 026 | 74 | 4 | 4 | 9 | 39 | 09 | 03 | o084 | 261 |2242| 095 | 134 | 389 | RightRenalcalculi | 18L | 196 | 157 |dysfunction{TAPSE 0.9 cm SL65cmis}, Gradel TR i.ePPG - 3L mmHg, Estimated PA Pressre 31+15=46mmHg, Moderate PAH no clot/ PE, LV apical clot |HD,T2DM ASTIALT =090GROUPD| 30 | 3 [S\USEHVIOL ST AVE
measuring 1.4 x 1.1 cm, Bilateral PE VeV VRS,
2 | a1 | 20 . - ayrs . . No | YSBL Ol 75 | yom0 | u BIL NVBS nontender | 111 | 238 | 101|092 | 11| 036 | 015 | 47 | 20 |12 | 02 | 25 | 17 | 022 |o40 | 50 | 30 | 064 | 133 | 466 Normal scan 221 | 18 | 156 |DCM, Global Hypokinesiaof LV, Severe LV dysfunction with LVEF - 27% LV dilated, Normal PA pressurem, No dot/pericardial effusion pcm ASTALT=17(group2) | 27 | 4 [SINUSRHYTHM, Low QRS complex
BIL mild pleura Sip PTCA, Akinesia of inferior wall, inferior septum, inferolateral wall i.¢ hypokinesia ofanterior wall and anterior septum, moderate LV dysfunction i.e LVEF - 35%,
23 | 106576 | 70 < | 1sdas | 2yers - - No No 8 | 1070 | o |BILCoaseCrepitation | Softnontender | 92 | 238 | 15 |25 | 17 | oss | o046 | 61 | 228 | 47 | me | 27 |4ass| 24 | o7 |21 | 8 | 14 | 48 | 38 e 073 | 288 | 131 [RVdysfunction {TAPSE 15cm S17.5cmis), Gradel MR, AV thickened i.e Trivial AR, Grade| TR i.ePPG -30 mmHg, Estimated PA Pressure 30+5=45mmHg, Mild| ~ IHDHTN ASTIALT=485(group2) | 35 | 3 |SINUSRHYTHM, Quwaves!l 11l AVF
PAH, no clot/ PE
SIP MVR, Gradient across mitralatrei.e PPg /MPG 15/6 mmHg i.e Grade 1 MR, Al dilated chambers, global hypokinesia of LV, severe LV dysfunction . LVEF -
24 | 1osm01 | 24 . Bdws | 3yrs . . No |yesB/L gradell | 108 | 060 | 10 | BIL CoarseCrepitation | Softnontender | 145 | 316 | 112 | 162 [126| 4 1 58 | 3 | 18| 52 | 34 | 19| o2 [oss| 9 | 28 | 1 |13 | 41 Normal scan 378 | 305 | 147 [20%,RV dysiunction {TAPSE L4 cm S17.7 cnis}, severe TR i.e PPG 41 mmHg, Moderate AR PHE (379ms), servere PAH (ACT 49 ms), Estimated PA Pressure  |DCM ASTALT=19(group2) | 20 | 4 [atial fibrillation with fast ventricular rate
41+15=56mmHg, , No cloUPE,
. . . DCM, Global hypokinesia of LV, Severe LV dysfunction with LVEF - 25% , RV dysfunction {TAPSE Ldcm SL8.6 cnis), LV dilated, MAC i.eGradel MR (2]ets), _
25 | ol | 62 3yrs Yes |yesBiLgradel | 111 | 11070 | 11 | BIL CoarseCrepitation | Softnontender | 99 | 275 | 152 | 438 |102| 01 | o1 | 64 | 48 | 14 | 15 | 36 | 343 | 044 | 289 | 218 | 141 | 162 | 13 | 395 Normal scan 022 | 13 | 201 I AR, Graden TR L PG 58 MG, Edimata P Pressire 8o+ 1o dtmmig, Moderate PATL. no ot i of PE |HD,T2DM ASTIALT =34% group2) | 25 | 4 vt
2 | 11003 | 48 . - ayrs . 10days | No |yesBiL gradell | 86 | 11070 | 11 | BIL CoarseCrepitation | Softnontender | 86 | 212 | 77 | 128 |082| 02 | 009 | 55 | 3 | 20 | 108 | 24 | 185 | 044 | 167 | 66 | 187 | 172 | 144 | 313 | Leftrenacalculi | 409 | 137 | 066 [Dilated Cardiomyopathy, Global hypokinesiaof LV, LA LV Dilated, Severe LV systolic dysfunction with LVEF - 35% , Gradell MR, Grade| TR, ModeralePAH  [DCM, HTN ASTALT=185(group2) | 35 | 3 |SINUSRHYTHM,
Sip PTCA, Akinesiaof anterior wall, anterolateral, apical septum and apex, apicolateral segment with hypokinesia of interior wall and inferolateral wall, moderate LV INUS RHY THM. Poor R v progression b
27 | esazsa7 | 7L - 1yrs - 7days | No |yesBILgradell | 106 | 12080 | 12 | BIL CoarseCrepitation | Softnontender | 9 | 205 | 127 (096|096 | 055 | 028 | 49 | 4 | 10 | e 2 | a1 | os | 45 | 28 | 27 | 138 | 132 | 454 Normal scan 011 | 151 | 172 |dysfunctioni.eLVEF -39.4%, RV dysiunction {TAPSE 13 cm, Grade!l MR, Grade| TR i.ePPG - 3lmmHg, Estimated PA Pressure 31+5=36mmHg, mild PAH, no|IHD,T2DM ASTALT=41(group2) | 304 | 2 [oWSREVIF, oo weeproo
dlot/ PE V4




mild ascites right mild

IHD, Akinesia of inferior wall, inferior septum and inferolateral segment, moderate LV dysfunction i.e LVEF - 40% , RV dysfunction {TAPSE 1.0 cm S18.7 cnvs),RA,

SINUSRHYTHM, T waveinversion V2, V3, V4,

28 | 1080825 | 65 - 2y1s . 15days | No |yesBiL gradell | 86 | 10060 | 10 | B/L CoarseCrepitation | Softdistended | 118 | 253 | 144 | 165 |108| 601 | 335 | 75 | 52 | 41 | 15 | 38 | 127 | 051 | 209 | 114 | 60 | 108 | 130 | 468 Pty 21 | 15 | 16 |RV,PAadIVC dilated, MAC i.e Sev. Ecoentric MR, AV thickened i.e Grade| AR, Sev. ecoentric TR i.e PPG - 81 mmHg, Estimated PA Pressure 81+15=96mmHg, [IHD ASTALT =127 (group2) | 40
P Sev PAH, No dlot/PE .
| et mild and right mini |HD Akinesia of anterior wall, anteroseptum, apical septum and apex, antolateral segment and antrolateral segment with hypokinesia of interior wal and inferior
29 | 1o0se0 | 71 2yrs - - No |yesB/L gradell | 88 | 11070 | 12 | BIL CoarseCrepitation | Softnontender | 117 | 447 | 135 | 13 | 29 | 047 | 019 | 59 | 34 | & | 7 3 |405| 192 |59 | 15 | 3 | 112 | 135 | 413 o 037 | 286 | 154 |sptum, , ModerateLV dysiunction i.eLVEF - 35%  Gradel MR, AV thickened i.e Trivial AR, Grade| TR with PPG - 25 mmHg, Estimated PA Pressure |HD, HTN ASTIALT =405(group2) | 35 SINUS Tachycardia, T waveinversion V1, V2, V3
pleural efusion "
25+15=40mmHg, mild PAH (ACt 89ms), no clot/ PE
Post PTCA, Dyskinesia of apical septum apex, Akinesia of anterior wall, anterostum, apicolateral segment, Apical septum and apex thinned out, moderate LV SINUSRHYTHM . T wave inverson in VL v2.
0 | w0374 | 58 - 2y1s . . No No 8 | 11070 | 11 | BIL CoarseCrepitation | Softnontender | 136 | 174 | 122 | 124 180 | 040 | 01 | 63 | 54 | 29 | 8 | 39 |18 | 078 | 334 | 8 | 20 | 09 | 140 | 39 | RightRenalcalculi | 068 | 229 | 124 |dysfunction with EF-40%, moderate MR (VC = 0.5cm), AV thickened i.e PG - 55mmHg, Estimated PA Pressure 55+5=60mmHg, moderate PAH, No PE, LV apical [IHD AST/ALT =186group2) | 40 Vo va va g T e v
o V4, Vs,
|HD, Akinesia of inferior wall, inferior septum and inferolateral wall, I nferior wall, inferoseptum, Inferolateral wall scared, moderate LV dysfunction i.e LVEF - 40%, _ SINUS RHYTHM, Q waves Lead 11, 11, AVF, T
31 | 87230 | 59 2yrs - 10days | No | yesB/L gradel | 80 | 11070 | 11 | BIL CoarseCrepitation | Softnontender | 139 | 238 | 865 | 150 |109| 023 | 009 | 58 | 44 | 3 | 8 4 14| os |1s | 137 | 28 | 100 | 16 | 35 | Emaoedprosate | 125 | 227 | 083 | A e iHD ASTIALT = 142(growp2) | 40 i
SIL mild pleura |HD Akinesia of anterior wall, anteroseptum, apical septum and apex, apicalateral segment, anterolateral wall with hypokinesia o lateral wall , Moderate LV INUS RHYTHM. LAD, T e nverson V1
2 | w052 | 75 - 2y1s . . No No s |mom| u BIL NVBS Softnontender | 124 | 163 | 7 | 12 |13 | oe1 | 058 | 59 | 27 | 22| 7 | 33 |123| o041 |265| 8 | m | 071 | 137 | 204 P 106 | 171 | 181 |dysiunctionieLVEF - 35% , MAC ieGradel MR , AV thickened i.e Trivial AR, Trivial TR with PPG - 25 mmHg, Estimated PA Pressure 25+5=30mmHg, mild PAH [|HD AST/ALT =123 growp2) | 35 Vo vs va e A .
(ACt 81ms) layered LV apical clot, no PE - V3 VA
3 | 108m12 | 37 2yrs - - No No 7% | 12080 | 11 | BIL CoarseCrepitation | Softdistended | 144 | 121 | 77 | 220 |126| 354 | 194 | 65 18 | 12| s0 42 | 15 | 037 | 150 | 9 | 77 | 152 | 138 | 337 | mild pleural effuson | 397 | 215 | 181 'i‘?‘;“:"e"" disease, L'V segmental akinesia, Reduced Biventricular function (LV EF-35%), Moderate MR, Moderate TR, Pulmonary Hypertension, Layered dotat |, Af!é';gj‘;";): 35 SINUS RHY THM, poor R wavesin limb leads
. . . Right mild and Left DCM, Global hypokinesia of LV, Severe LV dysfunction with LVEF - 30% , RV dysfunction {TAPSE 12cm SL 6.5 cmis}, All chamber dilated, Gradelll MR, AV _
3 | w08 | 71 ayrs No No 7 | 19080 | 12 | BL CowseCrepitaion | Softnontender | 117 | 17 | 78 | 116 |08s| 071 | 020 | 65 | 16 | 15 | 61 | 38 | 107 | o021 | 157 | 128 | 22 |oes | 145 | 34 | SEUEESEE | a | 1es | L8 | i PPG 40 Mt Edimetad PA Preure 10+ 15-6AmmHy. Saa PAH. mo doL Rif Of PE DCMHTN ASTALT=107grop2 | 30 Normal SINUS RHYTHM
35 | 6288630 | 65 2yrs - - No |yesBiLgradel | 76 | 12080 | 11 | BiL CoaseCrepitation | Softnontender | 111 | 409 | 86 | 157 |102| 059 | o024 | 53 | 4 | 3 | 7 | 28 |o097 | o2 |os | 36 | s |13 | 127 | 4s2 | °M ;‘,‘L‘;z’:‘” 165 | 203 | 144 |CADRWMAMODERATE ECCENTRIC MITRAL REGURGITATION LVEF 40% |HD,T2DM ASTIALT=097group 1 | 40 SINUS RHYTHM, Q wavesin 1, 111, AVF
. . RHD, MVP i.e severe eccentric MR, Global hypokinesia of LV, Severe LV dysfunction with LVEF - 20-25% , RV dysfunction {TAPSE 12cm SL 6.1 cmis}, LA LV _ SINUS Tachycardio, P.Pulmonale, T wave
6 | 1067606 | 19 7days | 1yrs No |yesB/L gradell | 108 | 060 | 11 | BIL CoarseCrepitation | Softnontender | 109 | 230 | o |147| 11| 08 | 055 | 61 | 47 |9 | 75 | 35 |o0s2| o049 |02 | %0 | 52 |09 | 13 | 409 Normal 018 | 18 |17 TR o PPG 8 g, Exo et PA Presaire 3615-3mm, moderata PAH (ACL 74mS. 1o HOUPE RHD AST/ALT =052 (group 1) | 20 oveon s, Vi, Vo Ve
. . BIL mild pleural DCM, Global hypokinesia of LV, Severe LV dysfunction with LVEF - 303 , RV dysfunction {TAPSE 12em SL 65 cnis}, All chamber dilated, Grade 1l MR, AV _ SINUS RHYTHM, T wave inversion in V2, V3,
37 | o503 | 49 15days | 3yrs No |yesB/L gradell | 0 | 10060 | 11 | BIL CoarseCrepitation | Softnontender | 135 | 288 | 123 | 107 |101| 099 | o057 | 53 | 120 |20 | e | 31 | 09 | 017 |o71 | 30 | 3 |09 | 138 | 401 e 436 |16 | s | o AR, Sre T with PG48 M, Edimetad A P cre 4ot 1o OA o, Sevcra PAH. 26 dor R of PE DCM.T2DM ASTIALT =09(grop ) | 30 vave
Post PTCA, Akinesia of anterior wall, anterostum, apicolateral segment, Apical septum and apex, Muscle mass preserved, moderate LV dysfunction with EF-40%6 , AST/ALT ratio = 0.71( SINUS RHYTHM T waveinversion inlead I,
3B | w03 | 72 10dwys | 6yrs . . No |yesB/L gradell | 78 | 11070 | 11 | BIL CoarseCrepitation | Softnontender | 142 | 331 | 615 | 096|096 | 06 | 02 | 69 | 20 | 28| 283 | 39 |07 | 015 | o082 | 106 | 44 | 16 | 15 | 5 NORMAL 32 | 12 | 8 | ke o Trival AR Normal P e No el PE. |HD, HTN Groum 1) 0 VL Ve v
. BIL moderate pleural Bradycardia noted on echo (HR 53bpm), IHD, Akinesia of anterior wall, anteroseptum, apical septum and apex, Moderate LV dysfunction with EF - 40% , Grade| MR _ SINUS RHYTHM, T wave inversion in Lead I,
3 | uowsr | 72 10days | 10yrs 20days | No |yesB/Lgradel | 53 | 13080 | 12 | BIL CoarseCrepitation | Softnontender | 103 | 366 | 118 | 102|078 08 | 028 | 62 | 3 | 14 | 125 | 33 |220| 022 | 168 | 326 | 65 | 122 | 141 | 486 o 258 |16 | L | PrG TG ith Tl AR Grale] TR i PR 56 G Sietet PA e 460541t milt PAH No Gt 10 PE |HD, T2DM ASTIALT =229(Group 2)| 40 L ve v
20 1066869 | 55 - 2yrs - - No |yesB/L gradell | 80 | 110/60 | 10 | BIL CoarseCrepitation | Softnontender | 148 | 279 | 7.6 | 116 | 094| 14 05 65 153 | 571 | 163 20 | 027 | 137 | 126 | 106 | 80 | 11 | 135 | 35 |leftmildtomoderate] ;o0 | gg) | jgq |PPT. Global hypokinesaof LV, SeverelV dysfunction with LVEF - 30% . RV dysfunction {TAPSE 1.30m S1.8.7 cnvs) Trivial MR, AV thickened i.eTrivid AR, |0y, AST/ALT =027(group 1) | 30 SINUSRHYTHM, T wave inversion in V2, V3
pleural effusion Mild PAH (ACT 81ms) No ot/ PE,
. . Tachycardic noted on echo (HR-112 bpm), 1HD Akinesiaof anterior wall, anteroseptum, apical septum and apex, apicalateral segment, Moderate LV dysfunction i.e _ SINUS RHYTHM, ST depresion Lead I, AVL,
a1 | 1001566 | 67 3yrs No No 7 |uomo| n BIL NVBS Softnontender | 115 | 208 | 57 | 11| 12| 058 | 028 | 56 | 8 | 56 | 8 | 32 | 143| 096 | 344 | 38 | 48 | 147 | 139 | 443 Normal s2L | 232 | 0B | ikt | £ i AR el T8 1 PP - e e PA Presr s 10t M PAL N 40t 10 PE IHD T2DM HTN H{AST/ALT =143 (Group 2)| 40 Vave ve
. . Global hypokinesia of LV, Severe LV dysfunction with LVEF - 25% , RV dysfunction {TAPSE 13 cm S18.9 v, LV dilated, Grade11 MR, AV thickened i.e _ SINUS RHYTHM, Q wavesin Lead I1, 111, AVF,
2 | ews20 | 64 0days | 3yrs No |yesB/L gradell | 8 | 9060 | © | BIL CoarseCrepitation | Softnontender | 119 | 266 | 103 | 146 [ 105| 055 | 01 7 % | 72| 72 | 38 |03 | o2 |o7m | 11| 34 | 167 | 128 | 514 Normal L8 | 088 | 08 TR with PG dimmiiy, Exmatet PA Prossin b A0 SAmmitg, modeaic PAL (ACE 76mSy 7o JOUPE |HD, T2DM AST/ALT =036Growp 1) | 25 A
3 1002938 | 50 3yrs - - Yes No 87 | 1070 | 10 BIL NVBS Softnontender | 155 | 334 | 82 | 135 |112| 248 | o064 74 123 | | o 45 3 092 | 288 | 130 | 20 | 121 | 140 | 334 Normal 127 | 283 | 137 L’;t')/n";k;f“' anterior wall, anteroseptum, apical septum and apex, Mild LV dysfundtion e LVEF - 40%, Moderate MR, Normal PA Pressure,Grade | DDF, No |,y AST/ALT =3Group 2 a0 \s/gvus RHYTHM, T waveinversion, V2, V3, V4,
P 1068365 | 60 3yrs - - No |yesB/L gradel | 98 | 100060 | 11 BIL NVBS Softnontender | 101 | 538 | 1081 | 129 | 257 | 04 02 78 65 8 | u7 28 |8125| 03 |25 | 432 | 38 | 09 | 142 | 53 oyitis 13 | o0s3 &ﬁg‘;‘;"&i;" :Z"SéHR'm bpm), Global hypokinesiaof LV, Moderate LV dysfunction i.e L VEF - 40%, Grade| MR, AV thickened i.e Trivial AR, mild PAH|, 1y -y ropm | ASTIALT =8125Growp 2| 40 3‘4“3: TIZVTHM' ST depression , I1, 111, AVF,
. BL mild PLEURAL Tachycardic noted on echo (HR-110 bpm), Global hypokinesia of LV, Severe LV dysfunction with LVEF - 30% , RV dysfunction {TAPSE 1.3 cm S1.8.4 cm/s} Severe:
45 | 1067265 | 53 ayrs 10days | No | yesBlL gradel | 105 | 120080 | 105 BIL NVBS tdisendednonten| 141 | 310 | 825 | 137 [121| 18 | o7 | 81 | 406 | 259 | 120 | 38 | 16 | 327 | 43 | 107 | e4 | 08 | 132 | 31 bSO, BTL | s | 172 | aleten, Sovte T wr PP Gommmie, Bt PA Presr s G0 150 TSNS, S PAL (ACL 56O 1 CUPE DCM, HTN 3 SINUS tachycardia
|HD Akinesia of anterior wall, anterolateral and lateral wall with hypokinesia of anteroseptum and inferolateral wall , Moderate LV dysfunction i.e LVEF - 35% , RV INUS RHYTHM. T waveinversion in Vi, V2.
4 | w033 | 70 ayrs . . No No 78 | 12080 | 1 BIL NVBS Softnontender | 99 | 184 | 86 | 159|097 | 034 | 013 | 7 208 | a7 | 1m0 | 41 |s49| 276 | 127 | 485 | 73 | 16 | 13 | 63 oystitis 268 | 195 | 177 |dysiunction {TAPSE 10.cm S17.2cmis} LA Dilated, Severe MR (VC 0.8cm) , AV thickened i.e Trivial AR, Grade TR with PPG - 31 mmHg, Estimated PA Pressure [IHD , T2DM AST/ALT=549Group 2 | 35 Vo Vs va e Ve
31+15=46mmHg, moderate PAH, No clot, no PE VA VS
IHD Akinesia o anterior wall, and lateral wall with hypokinesia of anteroseptum and inferolateral wall , Moderate LV dysfunction i.e LVEF - 35% , RV INUS RHYTHM. Biphasic T wave nversion V2,
a7 | 140610 | 69 ayrs - - No No e |uom| 10 BIL NVBS Softnontender | 117 | 184 | 105 | 159|097 | 034 | 013 | 7 208 | 37 | 1o | 41 | 55 | 276 | 127 | 485 | 34 | 104 | 13 | 422 | EnlwgedProstae | 236 | 178 | 167 | dysiunction (TAPSE 10cmSL7.2cmish LA Dilated, Severe MR (VC 0.8cm) , AV thickened i.e Trivial AR, Grade TR with PPG - 3L mmHg, Estimated PA Pressire IHD ASTIALT =55Growp 2 | 35 V3 va - Bip! i
31+15=46mmHg, moderate PAH, No dlot, no PE g
Right mild Sip PTCA, Akinesia of anterior wall, anterolateral, apical septum and apex, with hypokinesia of lateral wall and inferor wal, Apical septum apex thined out, moderate SINUS RHYTHM, Q wave Leads|, AVL, T wave|
4 | w042 | 63 Tdays | 4yrs . . No |yesB/L gradelll| 100 | 100060 | 13 | BIL CoarseCrepitation | Softnontender | 138 | 438 | 94 | 130 |097| 128 | 108 | 52 | & | 67 | 23 | 25 |1208| 02063 | 155 | 232 | 42 | 06 | 122 | 582 yironephrosis 187 | 140 | 104 |LV dysiunction i.eEF -35%, LA, LV dilated, Grade| MR, Grade| TR with PPG - 25mmHg, Estimaled PA Pressure 25+5=30mmHg, mild PAH, Layered LV apical [IHD,T2DM AST/ALT=129GROUP2 | 35 PSS AV
dot, no PE g
. . Post PTCA, Akinesia of anterior wall, anteroseptum, apicolateral segment, Apical septum and apex, lateral wall with hypokinesia of lateral wall and inferor wall, Apica . SINUS RHY THM, Biphasic T wave nversion V1,
a9 | 114028 | 68 2yrs No No 7% | 12080 | 10 BIL NVBS Softnontender | 128 | 184 | 94 | 141|068 | 034 | 013 | 7 208 |37 | wmo | a1 |55 | 27 | 127 | 125 | 23 | 057 | 138 | 363 Normal 08 | 05 | 08 | o moda b L\ dydunon e 350 L L dHetes, Grade) MR Graciel TR, mils AT (ACT - 65mS, No ol PE. IHD AST/ALT =55(GROUP2) | 35 V2V va ve
50 35 - 2vs - - no no &7 | mom0 | 1 bil nvbs. softnontender | 127 | 307 | 83 | o091 |122| 23 08 6 67 | 54| 74 33 | 124 | o055 | 178 | 112 | 21 | 067 | 132 4 Normal 283 | ass | 122 |Followup e of persardits, IHD Akinesiaof anterior wall, anteroseptum, Muscle mass preserved Moderate LV dysfunctioni.e L VEF - 40%, Moderate MR (VC IHD AST/ALT=124GROUP2) | 40 SINUSRHYTHM, ST dlevation lead I, AVL, V5,
0.4cm) , Normal PA Presstrre, No dlot, no PE V6, T waveinversion in I1, 11, AVF
. |HD Akinesia of anterior wall, anterosep, apical sep and apex, Moderate LV systolic dysfunction i.e EF - 40%, Grade 1 MR, Sderotic AVD i.e PG - 14 mmHg, Grade| _ SINUS RHYTHM, Left axis deviation, ST
51 | lomser | 75 15 days 15days | No |yesBiL gradelll| 100 | 10060 | 12 | BIL CoarseCrepitation riformlydistended] 53 | 304 | 42 [133| 1 | 14 | o0s6 | 63 | 3 |54 | 8 | 33 |06l | 02 |11 | 288 | 67 | 149 | 134 | 493 Mild oysttis 139 | s | 113 e or of ot ity moceraa A, Typol DDF IHD.T2DMHTN | AST/ALT=08LGROUP1) | 40 Cepresion o 1V Ve, Vo
52 1140318 | 60 - 2yrs - - No No 108 | 1070 | 11 BIL NVBS Softnontender | 127 | 307 | 83 |o0o1|122| 23 08 64 67 | 54| 74 33 | 124| o055 | 178 | 477 | 20 | 115 | 131 | 51 Enlarged Prostate | 441 | 024 | 021 | HD:Akinesiaof inferior wall, inferior septum inferolateral wall and lateral wall, moderate LV dysfunction i.e EF - 40% , Grade | MR, AV thickened i.eTrivial AR, |, 11y ropy AST/ALT =124Group 2 | 40 SINUS RHYTHM
Trivial TR 1. PPG - 28mmHg mild PAH, No cloUPE
Chest pain . BIL mild pleural Global hypokinesia of LV, Severe LV dysfunction with EF - 23.3%, RV dysfunction {TAPSE 1.4 cm SL8.1 e}, LV dilated, Trivial MR, AV thickened i.e Trivial AST/ALT ration =265
53 | 11064 | 62 15days | 2yrs i No |yesB/L gradell | 80 | 11080 | & | BIL baral Crepitation | Softnontender | 17.5 | 202 | 89 | 12 os1| 1 01 | 61 | 5 | 20| 65 | 32 |265| 066 | 364 | 150 | 35 | 107 | 133 | 401 e 212 | a2 | 15 e eeaning 27 amx .o Mot to A (ACH 26m) 76 oI DCM.T2DM roms 23 SINUS RHYTHM, Q wavesin 1, 111, AVF
|HD, Akinesia of inferior wall, inferilateral wall anterolateral wall and anteror wall, ans lateral wall, moderate LV systolic dysfunction i.e LVEF - 35.40% , Musdle mass _
54 | 1030600 | 48 - 2yrs - - No No 68 | 1070 10 BIL NVBS Soft non tender | 14 28 | 111 102|086 | 23 | 08 | 64 67 |54 | 7 33 | 124 | 598 |1563| 227 | 34 | 087 | 139 | 366 Normal 32 12 16 |preserved, MAC i.esevereMR (vc. 0.8 cm) AV thickened i.e Trivial AR, Grade! eccentric TR i.e PG - 42mmHg, Estimated PA Pressure 42+10=52mmHg, moderate] 1HD AST/AL;:"}";) SLAC | g5 SINUSRHYTHM, T wave inversion n 11, 111,
PAH, No dlol/PE
55 1049333 | 63 2yrs - - No No 8 | 1070 | 10 BIL Min crepls Softnontender | 111 | 167 | 89 | 126 |074| 085 | 02 69 17 9 89 38 | 19 | 025 | 214 | 114 | 17 | 082 | 139 | 383 | RightRenacaleli | 212 | 152 1 :fg";ﬂ?:f‘;;";k‘”sw LV, Severe LV dysfunction with LVEF - 30%, LV dilated, Grade | MR, AV thickened with PPG -10mmHg with Trivial AR, Mild PAH, - |1, .y AST/ALT = 1.9 Group 2 30 SINUSRHYTHM, i.elow QRS complex
56 1067134 | 47 2months | 2yrs | 2months - No |yesBIL gradell | 88 | 120080 | 10 BIL NVBS Softnontender | 118 | 218 | 99 | 204 |098| 267 | 076 | 69 2 15 | 84 39 | 15| 025 | 123 | 110 | 88 | 150 | 142 | 373 Left renal calouli 076 | 145 | 109 [Cl00A hypokinesiaot LV, ModeratelV dysfunction with EF - 40%, Grade! MR, AV thickened i.e Trivial AR, Grade| TR with PPG 45mmHg, Estimated PA bcwM, AST/ALT =15Group 2 | 40 SINUS RHYTHM
Pressure 45+5=50mmHg, moderate PAH, no dlot, Rim of PE
57 1140803 | 20 10days | 2yrs - - No No o1 | mom0| 10 BIL NVBS Softnontender | 142 | 261 | 132 | 115 |085| 071 | 024 | 63 9 | 162 | 19 37 |o061| o094 | o087 | 184 | 30 | 127 | 139 | 397 Normal 094 | 318 | 15 ['HDAKinesaof anterior wal, anterosep, apical sep and apex and apicolateral segment, Moderate LV dysfunction i.e LVEF - 40%, Trivial MR, Normal PAP, No PE, |, 1, oy AST/ALT =061Group 1 | 40 SINUSRHYTHM, T waveinversion Lead I,
Lv apical clot measuring 0.9 0.7cm, 0.7 x 0.5 cm AVL, V5, V6
K/CIO DCM, Global hypokinesia of LV, Severe LV dysfunction with LVEF - 30%, LV, IVE dilated, Grade |l MR, AV thickened with Trivial AR, Gradell TR i.e _
58 | 1140083 | 65 - 2yrs | 2months . No No 8 |mom | 10 BIL NVBS Softnontender | 105 | 185 | 6 |099|o0g2| 035 | 017 | 72 | 24 | 12| 100 | 45 | 2 | 03 |242| 137 | 48 | 152 | 137 | 358 Normal a | 228 | 067 | e et P Precsne 51+ 15-66mmerly S PAFL, nodot PE DCM, T2DM, HTNH AST/ALT =2(Group 2) | 30 SINUS RHY THM, low viltage QRS
BIL mild pleura |HD Akinesia of anterior wall, anteroseptum, apical septum and apex, apicalateral segment, anterolateral wall with hypokinesia o lateral wall , Moderate LV
59 | ewsa2 | 75 15 3yrs - - No |yesB/L gradelll| 69 | 10060 | 10 | BIL basa Crepitation | Softnontender | 104 | 126 | 8600 | 12 [ 13| 04 | 03 6 % [ 18| 26 | 20 | 2 | onm [s05| 100 | 20 | 11 | 134 | 34 e 11 | o1 | 04 |dysfundioni.eLVEF -35%, MACi.eGradel MR, AV thickened i.e Trivial AR, Trivial TR with PPG - 25 mmHg, Estimated PA Pressure 25+5=30mmHg, mild PAH [IHD T2DM ASTIALT=2(Grop 2 | 35 SINUS RHY THM

(ACt 81ms) layered LV apical clot, no PE




IHD, Global hypokinesia of LV, Only basal lateral wall is contating, Apical septum and apex thinned out, EF - 24% , EDR - 82ml, ESV - 61ml, LV mildly dilated, Gr

60 | mser | s - | 2months | 2yrs | 2months . No No 8 | 100 | 1 BIL NVBS Softnontender | 135 | 181 | 108 | 16 |211| 074 | 036 | 85 | 8 | 47 | 102 | 35 | 183 | 119 | 372 | 266 | 71 | 139 | 13 | 44 Normal 13 | 17 | 12 e ot om AV - . Or 1 TR 1 PPG - 50 mmHE MG RY fyfundion (FAPSE - 116m). Mid PAH, No GoUPE |HD,T2DM AST/ALT = L83(Group 2) | 24 SINUS RHYTHM, low voltage QRS complex
K nown case of DCM+ POST PTCA, Global hypokinesia of LV, Severe LV dysfunction with LVEF - 30%, LV dilated, Grade| MR, AV thickened with Trivial AR, _
61 | mseao | 79 10das | 2yrs No No &7 | 12080 | 12 BIL NVBS Softnontender | 112 | 234 | 124 | 177 |os6| o062 | 032 | 71 | 53 | 85 | 13 | 41 |09 | 056 | 024 | o1 | 20 | 065 | 141 | 363 Cysitis 1062 | 208 | L G, Eximetet PA st e 8211567 mmi10, S PAH (ACT - S0 it i of PE DCM, T2DM AST/ALT = 0.96(GROUP )| 30 SINUS RHYTHM,
. . BIL mild pleural |HD Akinesia of anterior wall, anteroseptum, apical septum and apex, inferior septum, apicolateral segment, anterolateral segment, Moderate LV dysfuncion i.e LVEF _ SINUSRHYTHM, T waveinversion in I, AVL,
62 | 10104 | 65 2months | 2yrs | 2months No No 80 | 1400 | 1 BIL NVBS Softnontender | 107 | 38 | 121 | 104 |106| 026 | 01 | 79 | 5 | 10 | 15 | 41 | 51 | 036 | 293 | 245 | 76 | 193 | 130 | 498 P 313 | 046 | 06 | el VIR AV ekl it Orale) AR, Gracte| TR with PP - o7 mmbio, moderate PAH (ACt 7o iyt LV 108 clot. 16 PE. |HD, T2DM AST/ALT =51Group 2 | 35 Ve ve
. Chest pain . right renal calculi,BIL Sip PTCA, Akinesia of anterior wal, anteroseptum apical septum and apex apicolateral segment, moderate LV dysfunction i.e EF -40% , Moderate MR, AV thickened _ SINUS RHYTHM, T wave nversion in I, AVL,
63 | 1su8s | 50 15days | 2yrs i No |yesBiLgradell | &0 | 11080 | 8 | BALbasl Crepitation | Softnontender | 13 | 22 | 1054( 097 |105| 23 | 08 | 64 | e | s | 74 | 33 | 126 | o6 |1 | 129 | 1o |oss | a5 | as |[SRCRSSELET | 1m | 04 |03 I e e iy, Cimted T s v Modaste AT Loy Ly it ot o PE |HD, T20M AST/ALT =124Group 2 | 40 ve.ve
|HD, Akinesia of anterior wall, anteroseptum, apical septum and apex,inferoseptum, wall i inferior wall zero, lateral and antero lateral
6 6260130 | 43 - 2months | 2yrs | 2months - No No 76 | 1100 | 11 BIL NVBS Soft nontender | 105 | 217 7 | 11 [0%3| o5 01 53 2% | 30 | 195 31 |o6s| oss | 111 | 76 | 19 | 087 | 135 | 442 |RO 2‘:;;:‘"""’”” 214 | 251 | 144 |segment, ateroseptum, Apical septum, Apex thinned out, Severe LV dysfunction i.e LVEF - 30%, RV dysfunction {TAPSE 1.1cm S16.8 cmis}, All four chambers  |IHD, T2DM AST/ALT =062(group 1) | 30 3‘4“3: TIZVTHM' T waveinversion V1, V2, V3,
dilated, Grade!l MR Grade!l TR with PPG - 42 mmH, Estimated PA Pressure 42+15=57mmHg, Severe PAH (ACT - 49ms), Layered LV apical clot, No PE VS
Known case of DCM+ POST PTCA, Global hypokinesia of LV, Severe LV dysfunction with LVEF - 30%, RV dysfunction {TAPSE 1.3 cm SL7.7 e}, LV dilated, INUS RHY THM. poor R wave progression in
65 | 6138579 | 80 - | 2montns | 2yrs | 2months - No |yesBIL gradelll| 106 | 100060 | 10 | BIL CoarseCrepitation | Softnontender | 122 | 164 | 997 | 114 |125| 06 | 02 | 47 | 18 | 15| 162 | 19 | 12 | 027 |227 | 20 | 50 | 19 | 184 | 63 | Enlrgedprosie | 522 | 152 | 102 [Gradel MR,AV thickened with Trivia AR, Gradelll TR i.e PPG - 52mmHg, Estimated PA Pressure 52+15=67mmHg, Severe PAH (ACT - 56ms), no dlot, Rimof  [IHD ,T2DM ASTIALT =12Group 2 | 30 PN P prog
PE
. Chest pain . |HD Akinesia of anterior wall, anteroseptum, apical septum and apex, Apical septum, Apex thinned out, Moderate LV dysfundtion i.e LVEF - 40% , MAC i.e Gradell _ SINUSRHYTHM, st devation in V2, V3, V4, V5,
6 | 1086710 | &2 Bdwys | 2yrs i No |yesB/L gradell | 80 | 11080 | 8 | BIL basal Crepitation | Softnontender | 102 | 164 | 997 | 114 [125| 06 | 02 | 47 | 18 | 15 | 162 | 19 | 12 | 0z |227 | 20 | 50 | 19 | 134 | 63 Cysiitis 2 12 | L oAV L aPPG 10 mtig ar 11 AR, Grael] T+ L8 PPG - 42 it e, ESimited PA Prisa e AbsomdTmmiiey moderate PAH. n dot. 10 PE IHD, T2DM,HTN | AST/ALT =12Group 2 | 40 Ve
67 | 10210 | 62 - 2yrs - - No No 81 | 1s00 | 1 BIL NVBS Softnontender | 106 | 310 | 127 [103|123| 06 | 03 | 59 | 14 | o | 121 | 32 |1s6| om |09 | 108 | B | 18 | 137 | 428 Normal 215 | 12 | 14 |POSPTCA Anesaof inferior wall, inferolateral wall and anterolateral wall, moderate LV dysfunction .e EF - 40%, LV mildly diated, Grade 11 MR, AV thickened |, r, AST/ALT =156(group2) | 40 SINUS RHYTHM, Q wavesin 1, 111, AVF
with Trivial AR, Normal PAP, No dlol/ PE,
|HD Akinesia of anterior wall, anteroseptum, apical septum and apex, Moderate LV dysfunction i.e LVEF - 40% , LV dilated LA mildly dilated, Grade |l MR, AV _ SINUS RHYTHM, T wave inversion in lead
68 | 10408 | 67 . Bdays | 2ys | 15Days . No No 8 | 12080 | 1 BIL NVBS Softnontender | 103 | 263 | 244 |13 091 | 054 | 03 | 62 | 12 | 8 | 7 | 36 | 15| o011 | 108 | 220 | 112 | 088 | 135 | 519 Ventral Hernia 118 | 02 | 0dL i AR, Trovm Th | ePEG.. 20rmatis Norrl AP |HD, T2DM AST/ALT = 15(GROUP2) | 40 Vova va
. . |HD, Akinesia of inferior wall, inferoseptum, infeilateral anterolateral segment, apical septum and apex, moderate LV dysfunction i.e EF - 32.4% , mild MR (vc.. 03 AST/ALT ratio =
68 | 140750 | 45 3yrs 3days No |yesB/L gradel | 88 | 11070 | 11 | BIL CoarseCrepitation | Softnontender | 126 | 238 | 108 | 149 |106| 054 | 016 | 61 | 8 | 3 | 40 | 33 |208| 085 | 245 | 147 | 85 | 132 | 135 | 462 Normal 118 | 227 | 12 e it AR, Orade 1] TR L6 PG - 45, Exaoted i Preacne 4osSeeomnite, mecrate PAH. N6 doUPE. iHD S EROUP ) 24 SINUS RHY THM
. . |HD, Akinesia of anterior wall, anteroseptum, apical septum and apex, apicolateral segment, Apical septum, Apex, apicolateral apicoanterior segment thinned out, AST/ALT ratio = SINUS RHY THM, Biphasic T wave inversion V2,
0 | ueuss | s 10dad  150ays | 2yrs No No o |mom| 10 BIL NVBS Softnontender | 144 | 332 | 83 094|098 | 03 | 014 | 75 | 2 |27 | @ 3 |os2| 016 |o065| o5 | 25 | 08 | 134 | 462 Normal 18| 0as | 0as | e indion oL VER - s0%6 L\ Dites, Trel ME Mid PAF (AT B8me) Nt No P IHDHTN D82(CROUP D 3 Vv va
71 | 1040804 | 56 - ayrs - - No No 7% | eom00| 1 BIL NVBS Softnontender | 139 | 113 | 7 |107|oss| 05 | 02 | 69 | 19 | 20 | & | 37 |o0ss| o042 |21 | 7 | 0 | 08| 1B | 38 Normal 2 14 1 |Post PTCA, Akinesia of anterior wall, anteroseptum, apical and apex, moderate LV dysfunction i.e EF - 40%, Grade| MR, Mild PAH (ACT -81ms) Nodlot/ PE,  [IHD AST/ALT =095 (Group 1) | 40 SINUS RHYTHM, ST devation V2, V3
(Global hypokinesia of LV, Moderate LV dysfunction with EF - 35% , RV dysfunction {TAPSE 1.1cm 168 cmis), LA dilated RA mildly dilated, MAC with Gradel _
72 | oress | 53 10dag - 2yrs . . No No s | om0 | 1 BIL NVBS Softnontender | 138 | @81 | 119 | 125 |121| 04 | 031 | 53 | 17 | 10| 8 | 32 | 17 | 013 |08 | 108 | 10 | 068 | 133 | 331 Normal 2 18 | 16 | el T AR, mild PGS mo ot P pcm ASTALT=17Growp2 | 3 SINUS RHYTHM, Low voltage QRS
73 | wmaons | 36 - ayrs - - No No s |06 | o BIL NVBS Softnontender | 115 | 217 | 7 | 18| 16| 05 | o1 | 53 | 2 | % | 15 | 36 [osr| 03 |105| 106 | 5 | 116 | 11 | sa | BLINPWE | oy | 15 | 000 |IHD, Hypokinesac inferior wall and infesoscptum, Bordeline resing LV systlic functon e LVEF = 0%, Trivial MR, Normal PAP, No cloPE iHD AST/ALT =087Groupl | 40 S RHYTHM, TWAVES INLEAD ILII
. . . . (Global hypokinesia of LV, Severe LV dysfunction with EF - 30% , Mild RV dysfunction {TAPSE 1.4 cm SL9.0 cmis}, MAC with Grade|l MR, AV thickened i.e _
7 | w8011 | 48 ayrs No |yesB/L gradell | 95 | 140080 | 10 | BIL basal Crepitation | Softnontender | 105 | 217 | 7 |18 | 16| 05 | o1 | 53 | 26 | 30 | 195 | 26 |08 | 03 |105| 106 | 53 | 116 | 142 | 382 Normal 0B | 152 | 090 R TR | PPG . Almntio, Eximate PA Pressite 414 10-Smmmiig, mocr e PAH. no ot Rimf PE. Pl clieion. RA collopting DM, T2DM AST/ALT =087 (Group 1) | 30 SINUS RHY THM, low voltage QRS complex
Cysitits, BIL mini Known case of DCM, Global hypokinesia of LV, Severe LV dysfunction with LVEF - 30%, RV dysfunction {TAPSE 1.3 cm S17.4 cmis}, All chamber dilated, Grade
75 | 1050652 | 55 10dayg 2yrs - - No No 76 | 11080 | 11 | BIL basal Crepitation | Softnontender | 18 | 173 | 918 [214 |146| 23 | 08 | 64 | 67 | 54| 74 | 33 |124| 097 | 20 | 106 | 26 | 07 | 135 | 4 e e | 043 | 12 1[I MR Gradel TRi.ePPG - 27mmHg, Estimated PA Pressure 27+5=32mmHg, Moderaie PAH (ACT - 77ms), no dlot, Mild pericardial effusion + lateral toRv-Rim, [DCM AST/ALT =124Group2 | 30 SINUS RHY THM
Pl towards RA 2.30m, Right sided Pleural effusion
Known case of DCM, Global hypokinesiaof LV, Severe LV dysfunction with LVEF - 25%, LA, LV, IVC dilated, Gradel11 MR, Gradelll TR i.ePPG - 67mmHg, AST/ALT ratio = 045
76 | 100026 | 54 - Fhestpan3dal 4ys | 3days | 2months| No Yes 117 | 11070 | 11 | BiL CoarseCrepitation [mlydistendednon{ 106 | 287 | 120 | 123 [083| 087 | o062 | 6 28 |62 | 120 | 35 |045| 024 | 07 | 264 | 37 | 062 | 135 | 506 Normal 042 1 L2 | PA Premiro 67+ 15+ Gommiig, S e PAH (ACT - S8, mo SOUPE pcm g SINUS Tachycardia, Broad QRS, LBBB
7 | nems | 65 - 15days | 2yrs | 15Days no no 8 | 1m0 10 bl nvbs softnt 189 | 266 | 85 | 12 [ 11| o2 0 71 | 1w | 24| 142 | 27 |o7| o016 | 085 | 268 | 23 | 083 | 136 | 406 | Enlagedprosate | 23 | 041 | 023 IHD, of inferior wall and inferoseptum, g LV systolic function i.e LVEF = 40% , Trivial MR, Normal PAP, No clot/PE iHD AST/ALT =071 (Group D) | 40 e JvesinLead 1, 11, AVF,
|HD, Akinesia of anterior wall, anteroseptum, apical septum and apex, Mild LV systolic function i.e EF - 40%, Grade MR, AV thickened i.e Trivial AR, i.ePPG - _ SINUS RHYTHM, T wave inversion in Lead I,
8 | w0sa42 | 62 . - 2yrs . . No No & |uow| 10 BIL NVBS Softnontender | 149 | 252 | 132 | 104 |108| 23 | 08 | 64 | 6 | 54| 74 | 33 | 124| 067 | 224 | 132 | 16 | 074 | 135 | 454 Normal 3 01|01zt TR wih PP - Z5mmaic, Ectmaiod PA Presins 55+ Se30mmiio, Mild PAH. Nodot, No PE iHD ASTALT=124Group2 | 40 VL Ve v
|HD, Dyskinesia of apex with Akinesia of anterior wall, apicolateral segment, Apical septum, Ape, thinned out, Moderate LV dysfunction i.e LVEF - 35-40% , LV INUS RHYTHM. T wave inversion in Leed |
79 | 104088 | 76 - 2yrs - - No No 8 | 12080 | u BIL NVBS Softnontender | 142 | 220 | 139 | 104|083 | 23 | 08 | 64 | 67 | 5 | 74 | 33 |124| 076 |315| 233 | 50 | 083 | 140 | 458 | Left renal calculi 3 1 1 [Dilated . MAC with Grade| MR, AV thickened with Grade| AR i.ePPG - 10mmHg, Grade! TR i.e PPG - 37mmHg, Estimated PA Pressure 47+5=52mmHg, |HD, T20M AST/ALT =124Growp 2 | 35 pevANALL :
Moderate PAH, No dlot, No PE Ve
|HD, Akinesia of anterior wall, anteroseptum, apical septum and apex and apicolateral segment, Apical septum, Apex, thinned out, and scarred, Moderate LV
80 | w3673 | 67 . - 2yrs . . No No s |mom| u BIL NVBS Softnontender | 112 | 34 | o5 |115|11| 23 | 08 | 64 | 6 | 54| 74 | 33 | 124| 053 | 194 | 208 | 43 | 133 | 131 | 461 Normal 26 | 12 | 11 |dyfuncionieEF -35%, LA, LV dilated, MAC with Trivil MR, AV thickened with Grade! AR, Gradell eccentric TR with PPG - 25mmHg, Mild PAH, Nodlot, [IHD , T2DM AST/ALT =124Growp 2 | 35 SINUS RHYTHM, T waveinversion Lead I, AVL
No PE
. . . |HD Akinesia of anterior wall, anteroseptum, apical septum and apex and apricolateral, Moderate LV dysfunction . LVEF - 40% , Moderate MR (VC. 0.4 cm), AV _ SINUS RHYTHM T waveinversion in lead |,
81 | usoor2 | 59 2yrs No No 8 |mom| u BIL NVBS Softnontender | 202 | 38 | 107 | 11| 12| 07 | 03 | 77 | 3 | 19| & | 38 |184| o027 | 147 | 40 | 16 | 16 | 134 | 42 Normal 12 1 LGl el AR, Gradel! st T ot PP 35 e, Eaimeacs PA. Sresare 3955-37mme. Mild PAM 10 dot ro PE. Crade] 1A aeemem |HD, T20M AST/ALT=L84GROUP2) | 40 L Ve v
Post PTCA, Dyskinesia of apical septum, apex with Akinesia of interior wall, interolateral, anterior lateral, Apical septum and apex thinned out, moderate LV INUS RHYTHM. T waveinversion in Lead 1
& | ussm | e . - ayrs . - ves No & |mom| u BIL NVBS Softnontender | 91 | 193 | 69 |107|ost| 86 | 07 | 71 | 24 | 20 | 11 | 35 | 12 | 03 | 173 | 104 | 30 | 118 | 13 | 38 Normal 11 | 01 | 01 |dysfundionwith EF-35% RV dysfunction {TAPSE 1.3cm S17.4 cmis) RA, RV, LV, IVC dilated, Trivial MR, AV thickened i.e Trivial AR, Grade 11 TR with PG [IHD ASTALT =12(group2) | 35 v »Twave :
53 mmHg, Estimated PA Pressure 35+15=69mmHg, Severe PAH, NO Clot/Pericardial effusion ;
. . . YesBIL pitting Global hypokinesia of LV, Severe LV dysfunction with EF - 30%, RV dysfunction {TAPSE 1.4 cm SL8.7 cis}, LV dilated Moderate MR (VC=05 cm), Gradel TR _
8 | useear | 28 2yrs No | e | | 1om0 | 10 BIL Crepitation | Softnontender | 11 | 238 | 11 | 11|12 | 324 | 205 | 72 | 642 |34 | 10 | 26 |204| 68 | 23 | 204 | 3 | 13 | 137 | 273 Normal 3 | L2 e e, it PA Prosare 35 104G, mild DAL 16 lo0 o bcm AST/ALT =2.04(group 2) 3 SINUS RHYTHM,
. . . . Right moderate pleural |HD, Akinesia of inferior wall, inferoseptum, inferilateral wall, moderate LV dysfunction i.eLVEF - 40%, LV dilated, Severe MR, Gradell TR i.ePPG - S3mmHg, _
8 | w0701 | 56 1ay1s No No 7 | uom0| 1 BIL NVBS Softnontender | 120 | 348 | 861 |172|144| 07 | 03 | 77 | 3 | 19| & | 38 |184| 025 | 120 | 108 | 43 | 07 | 130 | 49 g 21 | 12 1 | Edmatet PA Promint 43+ 10-68mmt g, Severe PAH (ACT - 60mS), No SePE iHD AST/ALT = L84(group 2) 0 ATRIAL FIBRILLATION
. . . minimal ascities Right |HD, Akinesia of anterior wall, anteroseptum, apical septum and apex and apicolateral segment, moderate LV dysfunction i.e EF - 35% , LV dilated, Grade 1 MR, AV _
8 | 1055960 | 53 15days | dyrs No No 104 | 1070 | 12 | BALbasd Crepitaion | Softnontender | 129 | w8 | 861 | 172|1e4| 07 | 03 | 77 | 35 | 19| & | 38 | 164 | 025 | 120 | 103 | 43 | 07 | 10 | a9 |TEREEISRON| 2a7 | s | a2 o e st CAale A it Sor 1o AT Mode e PAN Ly LV de iHD AST/ALT = 184(group 2) 3% SINUSRHYTHM, LAD,LAFB
|HD, Akinesia of anterior wall, anteroseptum, apical septum and apex, apicolateral segment, inferior wal, inferoseptum with hypokinesia of Inferolateral and
. . anteroseptum wall. ANteroseptum, apical septum and apex thinned out, Severe LV dysfuncion i.e LVEF - 30% , RV dysfunction {TAPSE 0.8 cm S1 7.1 cmis, All _
8 | 1041566 | 70 2yrs | 15Days No No 8 |mom| u BIL NVBS Softnontender | 143 | 437 | 189 | 12 | 14 | o0s6 | 03 | 72 | 35 | 18 | s2 | 34 | 19| o2 |13 | w6 | 42 | 11 | 18 | 46 normal 15 1 L2 et Sarre M St AV ith PP - 15 mitG with Tr) AR Grade 11 TR 1 6 PP - S5, Etimated PA st s 56+ ooty avere. 'O AST/ALT = 1.9 (Group 2) 3 SINUS RHYTHM, Low voltage QRS
PAH, no ot/ pericardial effusion
|HD, Akinesia of anterior wall, anteroseptum, apical septum and apex, apicolateral segment, inferior wall, inferior septum, apical septum and apex thinned out, Severe _
87 | 10ms07 | 73 - - 3yrs | 2months - No No 70 | 1060 | 10 BIL NVBS Softnontender | 15 | 152 | 127 | 208 | 08| 163 | 074 | 55 | 187 |39 | 83 34 | 047 | 308 | 45 | 88 | 38 | 135 | 134 | 46 Normal 202 | 08 | 06 |LVdysfunctionielVEF -30%, RV dysfunction {TAPSE 10.cm S18.4cns) LA, LV dilated, MAC with Grade - | MR, Grade| TR i.e PPG -25mmHg, Estimated  [IHD ’:)ST/ALT ralio =045 (Grovp | 5y \SI‘GNUS RHYTHM, T waveinversion |, AVL, VS,
PA Pressure 25+5=30mmHg, Moderate PAH, no dlot, Rim of pericardial effusion
88 | 1051140 | 68 - 2yrs - - No No 7% | 1070 ]| 12 BIL NVBS Softnontender | 114 | 323 | 69 | 107 |051| 86 07 71 2 | 20| 101 35 | 12 | 019 | 113 | a0 | 47 | 073 | 134 | 537 Normal 312 | 21 12 |!HD. Akinesiaof inferior wall, inferolateral segment with Hypokinesia of inferoseptum, moderate LV dysfunction i.e LVEF - 40% , Grade| MR, AV thickenedie |, 5 rory ASTIALT ratio=12(Group | 4 SINUS RHY THM, low voltage QRS complex
Trivial AR, Normal PA Pressure, No clot/PE 2
i ascitiesBIL mini |CM, Akinesia of anterior wall, anteroseptum, apical septum and apex, apicolateral segment, inferior wall, inferior septum and inferolateral segment, apical septum and
8 | o2 | 45 - 2yrs - - No No 80 | 11070 | 11 | BIL basa Crepitation | Softnontender | 123 | 251 | 10 | 101 |099| 221 | 0% | 55 | 3 |35 | e | 34 | 11| 03 |118| 108 | 30 | 103 | 138 | 456 o 36 | 18 1 [apexthinned out, Severe LV dysiunction i.e LVEF - 25% , RV dysfunction {TAPSE 10 cm S17.4 cms}, All chambers dilated, Grade - 11 MR, AV thickened i.e Trivial |IHD ASTAALT =111 (Growp2) | 25 SINUS RHY THM
L AR, Grade|l TR i.e PG -56mmHg, Estimated PA Pressure 56+10=66mmHg, Severe PAH (ACT - 49ms), LV apical clot measuring 1.2xL.3cm pericardial effusion
Enlarged prostatebl Sip PTCA and PPI, Akinesiaof inferior wall, inferolateral wall, anterior septum, apical septum, apex i.¢ hypokinesia of anterior wall, moderate LV dysfunction i.e EF - INUS RHYTHM. T wave inversion in Leed |
o | 2ms8 | 71 - | 2months | 3ys | 2months - No No 8 | 10060 | 11 | BIL basal Crepitation | Softnontender | 131 | 205 | 91 | 103 |084| 114 | 063 | 49 | 18 | 13| 9 | 25 |13 | 02 | 170 128 | 17 | 09 | 13 | 514 | thinrimofplewa | 158 | 269 | 157 [35%,LV dilated, ModeraieMR (VC 0.5 cm), Sderotic AV i.e PPG - 16mmHg ie Trivial AR, Gradell TR i.e PG - 50mmHg, Estimated PA Pressire iHD AST/ALT =139 (Grop2) | 35 | Twave :

effusion

50+5=

5mmHg, Moderate PAH, No clot, no PE

AVL, V5, V6




IHD, Akinesia of inferior wall, inferolateral infro septum, antrolaterial segment, anteri wall i.e hypokinesia of anteroseptum, apical and apex, Severe LV dysfunction i.e
IHI

IHD, AST/ALT =046

o1 | 140727 | 59 - 2yrs | 2months No No 8 | 1080 | 10 B/L NVBS Softnontender | 139 | 347 | 102 | 099 |08L| 020 | 013 | 54 | 1 | 24 | 6 | 34 | o046 | 008 | 038 | 161 | 44 | 162 | 141 | 464 Normal 115 | 22 | 137 |EF-30%, RV dysiunction {TAPSE 14 cm S183 cis), LV dilated, Moderate MR (VC 0.5 cm), AV thickened i.e Trivial AR, Grade!| TR i.ePPG - 36mmHg, D Gron 1) SINUS RHY THM, Broad QRS, LAFB
Estimated PA Pressure 36+5=41mmHg, Moderate PAH (ACT 67ms), No dlot, no PE P
BIL mild pleural SIP CABG, Akinesiaof anteriowall anteroseptum, anterolateral, inferolateral segment i.e hypokinesia of apical septum and apex, Moderate LV dysfunction i.e EF - _
2 | 140733 | 65 3days 3yrs - No No 7 |10 | 10 BIL NVBS Softnontender | 143 | 437 | 189 | 11| 12| 0s6 | 03 | 72 | 16 | 28 | 126 | 37 | 07 | 009 |oL04| 176 | 56 | 151 | 136 | 463 P 312 | 112 | a2 | N e 1 MR AV thickena i o et AR, mild PACT (ACT S0m, No dot mo PE IHD, T2DM, HTN  [AST/ALT =0.7 (Group 1) SINUS RHYTHM, Q wavesin I, 111, AVF
VesBIL pittin Severe Caldific Aortic Stenosiswith PPG/MPG 75.40 mmHg with Grade-1 AR, V Max 4.3 ms, Aortic annulus 1.5 cm, Global hypokinesiaof LV, Severe LV dysfunction
@ | 10423 | 71 - 3yrs | 2months No |YSDEPIO| 88 | 11070 | 10 | B CoaseCrepitation | Softnontender | 13 | 119 | 53 | 11 |085| 038 | 01 | 66 | 49 | 3 | 79 | 37 |13 | 103 | 487 | 120 | 26 | 082 | 140 | 503 | Enlargedprosae | 32 | 12 | 11 |withLVEF-30%, RV dysfunction{TAPSE 13cm SL67cmis), LV, LA dilated, MAC with Gradel Il eccentric MR, Grade 1 TR i.e PPG - STmmHg, Esimated PA [DCM AST/ALT =136( Group 2) SINUS RHYTHM
L Pressure 57+5=63mmHg, Severe PAH, no clot/ PE
|HD, Akinesia of anterior wall, anteroseptum, inferior septum, apical septum and apex apicolateral segment with hypokinesia of inferior wall, mid anteroseptum, apical INUS RHYTHM. T waveinversion in Lead |
9 | 1000165 | 66 . 3yrs | 2months No |yesBiL gradell | 76 | 11070 | 11 B/L NVBS Softnontender | 104 | 277 | 105 | 099|087 | 064 | 015 | 8 20 | 19| 8 | 37 |105| o018 | 108 | 24 | 30 | 12 | 134 | 45 Normal 3 01 | 02 |septumand apex thinned out, Moderate LV dysfunction . LVEF - 3% , RV dysfunction {TAPSE 1.1.cm S18.4 cm/s}, LV dilated, Grade- |1 MR, AV thickened i.e [IHD, T2DM AST/ALT = 105(group 2) o veve ;
Trivial AR, Grade!| TR i.e PG -66mmHg, Estimated PA Pressure 66+10=76mmHg, Severe PAH, no dlot, Rim of pericardial effusion Ve
. Global hypokinesia of LV, Severe LV dysfunction with EF - 30% , RV dysfunction {TAPSE 1.4 cm S18.7 cmys), LV dilated, Moderate MR (VC=0.5 cm), Gradel TR _ Absent P wave, Iregular R-R interval, Atrial
o5 | 1148310 | 68 3yrs | 2months No No 8 |mom| u BIL NVBS Softnontender | 139 | 119 | 63 | 11 |0g5| 03 | o1 | 66 | 49 | 3 | 79 | 37 |13 | 108 | 47 | 120 | 26 | 082 | 140 | 503 Normal 349 | 248 | 128 TePPG Sommitg, Edimeted A Presar 351 To-smia, mld PAG. 10 ot PE bCm, T20M AST/ALT = 1.36 (Group 2) s
SIL mild pleura |HD, Akinesia of anterior wall, anterioseptum, apical septum and apex_ apicolateral mid septum with hypokinesia of infero septum, mid anteroseptum, apical septum
% | 101348 | 67 . ayrs | 2months No |yesBiL gradell | 101 | 11070 | 11 BIL NVBS Softnontender | 147 | 187 | 78 | 116 |o0s8| 071 | 020 | 65 | 16 | 15 | 6 | 38 | 107 | 021 | 148 | 128 | 22 | 064 | 145 | 34 P 234 | 16 | 12 |and apexthinned out, Moderate LV dysfunction i.e LVEF - 35% , RV dysfunction {TAPSE 7.4 cm S186 cmis), LV, LA dilated, Grade- 11 MR, AV thickened e [IHD, T2DM AST/ALT =107 (Group 2) SINUS RHYTHM, Left axis deviation LAFB
Trivial AR, Gradel11 ecoentrici.e PPG -53mmHg, Estimated PA Pressure 53+20=73mmHg, Severe PAH (ACT - 49ms), no dlol/ pericardial effusion
Tachcardic noted on echo (HR -119bpm), Global hypokinesiaof LV, Severe LV dysfunction with EF - 30%, RV dysfunction {TAPSE L5 cm SL&.4 cnis}, Trivial MR, _
o7 | esour | 21 - 2yrs | 2months No |yesBiL gradell | 88 | 11070 | 10 BIL NVBS Softnontender | 117 | 188 | 114 | 106 |117| 15 | o5 | 71 | 2 | o | 173 | 33 |244| 020 |08 | 76 | 26 | 07 | 13 | 39 unbilical hernia L7 | 23 | 1L L o, Norms PA Preur Lavgs L\ loyerad sped G0t No PE. pcm AST/ALT = 2.44( Group 2) Atrial fibrillation
Post CABG, + MV repar, Mitral valuering in situ, MVO of 2.3 - 2.4 cm with PPG/MPG 813mmHg with Grade | MR, Akinesia of inferior wall, inferclateral wall i.e
9 | 102665 | 74 - 3yrs - NO NO 70 | 20| 1 BL NVBS SOFT NT us | 457 |189| 12 |14| 056 | 03 | 72 | s | 18| 52 | 34 | 10| o2 | 14 | 176 | 42 | 11 | 138 | 46 Normal 3 1 1 |hypokinesiaof inferior septum, Moderate LV dysfunction i.e EF - 40% , MV mildly dilated, RA, RV and LA dilated, Mild RV dysfunction, Grade- 11 TR PPG - |HD, T2DM, HTN | AST/ALT =19 Group 2 SINUS RHYTHM, q wavesinlead i, 111, AVF
53mmHg, Estimated PA Pressure 53+15-68mmHg, Severe PAH, no dlot/ pericardial effusion
1HD, Akinesia of anterior wall, anteroseptum, apical septum and apex, apicolateral segment, inferior wal, inferior septum, apical septum and apex thinned out, Severe
% | 1140610 | 69 3days 3yrs - No No 7% | 120m0| 12 bl nvbs soft nt 17 | 277 | 105 |09 [os7| oes | 015 | 8 20 [ 19| 8 | 37 |105| o018 | 114 | 112 | 30 | 15 | 13 | 46 Normal 12 | 04 | 02 | LVdysiunctionieLVEF -30%, RV dysiunction (TAPSE 10 cm SL8.4cmishLA, LV dilated, MAC with Grade- | MR, Grade| TR i.e PPG -25mmHg, Estimated [IHD AST/ALT =105 (Group 2) Normal SINUS RHYTHM
PA Pressure 25+5=30mmHg, Moderate PAH, no dlot, Rim of pericardial effusion-
100 | 1038787 | 75 5 days Syrs - No No 81 | 1070 | 11 BIL NVBS Softnontender | 134 | 437 | 89 | 12 | 14| 05 | 03 72 s | 18] s2 34 | 19 02 14 | 176 | 42 | 11 | 138 | a6 Normal 21 16 14 |Tachcardic noted on echo, Global hypokinesia of LV, Moderate LV dysfunction with EF - 35% , RV dysfunction (TAPSE 1.2 cmj, RA.RV, PA dilated and LAmIldly |y ony i AlAST/ALT = 1.9 (Group 2) SINUS RHYTHM

dilated, Grade 111 MR, AV thickened i.e Grade| AR, Grade |11 TR i.e PG -53mmHg, Estimated PA Pressure 53+20=73mmHg, Severe PAH, No clot, No PE




