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ABSTRACT

Introduction

Metabolic syndrome (MetS) encompasses central tyheslevated triglycerides,
reduced HDL cholesterol, high blood sugar, highoblopressure, and insulin
resistance, increasing the risk of atheroscleaicliovascular disease (ASCVD) and
MAFLD. This study investigates the role of the Adpte Aminotransferase to
Platelet Ratio Index (APRI) in predicting cardiowakar risk in subjects with and

without MetS.
Aims
1. Compare APRI scores between MetS and non-MetS asbjand various

factors influencing APRI.

2. Analyze APRI's role in predicting cardiovasculakruusing the Framingham

Risk Score and ASCVD score in MetS subjects.

Materials and Methods

This cross-sectional study included 68 subjectsialty) divided between MetS and
non-MetS groups. Demographic data, medical histanghropometric measurements
and biochemical markers were collected in a stahgdesforma. APRI, ASCVD, FRS

scores calculated. Data tabulated in Masterchéatis8cal analyses were performed
using Chi-square tests, t-tests, Mann-Whitney UsteSpearman’s rank correlation

tests. A p-value of 0.05 was considered significant.
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Results

Subjects with MetS had significantly higher APRIGG 0.38) scores compared to
those in the non-Metabolic Syndrome group (0.2414P(p-value < 0.001). Elevated
APRI scores in MetS subjects was linked to highediovascular risk, as indicated
by the Framingham Risk Score (p-value< 0.0034) ASE€CVD (p-value < 0.0030)

score. Elevated APRI scores showed correlation étabolic syndrome criteria ie
waist circumference (p-value < 0.001), diabetesdjoe < 0.0165), HBAlc (p-value
< 0.0159) SBP (p-value < 0.0134) and negativelyetates to HDL level (p-value <

0.0065).
Conclusion

Individuals with MetS had significantly higher APRAalues compared to those
without Mets. Elevated APRI scores are significarglssociated with increased
cardiovascular risk in MetS patients especiallyage group 60-69 and females.
Higher APRI is also associated with each compor@nMetS, increased waist
circumference, elevated glycemia, elevated SBP,Lamd HDL. Leading to stronger
correlations between CVR and APRI when Componehtdeiabolic Syndrome are
present. APRI can be used as a valuable non-wevasbutine marker for

cardiovascular risk prediction in MetS,

Keywords

APRI, Metabolic syndrome, Cardiovascular risk.
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I ntroduction

INTRODUCTION

Metabolic syndrome, often referred to as insulisisnce syndrome or
syndrome X, encompasses a collection of metabokgularities that heighten the
risk of developing atherosclerotic cardiovasculasedse (ASCVD) and diabetes
mellitus. The core features of metabolic syndromegrise central obesity, elevated
triglyceride levels, reduced levels of high-dendippprotein cholesterol, high blood

sugar, and high blood pressure, along with ingeliistance’

Diagnosis of metabolic syndrome typically involveseasuring waist
circumference, which is a crucial criterion. Thi;idrome is identified as a chronic,
low-grade inflammatory state, driven by amplifiedoguction of chemokines,
adipokines, and cytokines, coupled with atypicaimume cell activation. These
inflammatory processes are linked to the develogneénMetabolic dysfunction-
associated steatotic liver disease (MASLD), form&rown as Non-Alcoholic Fatty

Liver Disease (NAFLD).

Visceral obesity, the significant component of rheta& syndrome, is marked
by a systemic low-grade inflammation that signifitta contributes to the onset of
MASLD. This condition is often associated with livdibrosis. The chronic
inflammation, together with heightened insulin stsnce and various other health
complications, leads to the major consequences ethlolic syndrome, including
atherosclerotic plaque formation, Metabolic Asstema Steatotic Liver Disease

(MASLD). *

The EPIC study has underscored the significanogaidt circumference as a
non-aggressive technigue to conjecture excessaeeral adipose tissue and foresee

the menace of cardiovascular-related mortality. @&beumulation of visceral fat is
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I ntroduction

pivotal in metabolic syndrome (MetS) complicationsubstantially elevating

cardiovascular risk.

In recent times, non-invasive serum markers havieedarecognition as
effective and user-friendly tools for predictingdr fibrosis. Various studies have
explored the utility of the NAFLD score (NFS) arftetAST to Platelet Ratio Index
(APRI score) in assessing the impact of MetS iriepg&g without hepatitis. These
studies aim to understand whether liver fibrosisassociated with cardiovascular
disease. However, the relationship amongst thesmescand MetS remains

inadequately definéd
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Aims & Objectives

AIMS AND OBJECTIVES

A cross-sectional study, Comparing APRI score irtaielic syndrome and

non-metabolic syndrome subjects and its associatitnvarious factors.

In the present study we plan to analyse the ro®RRI score in predicting the
cardiovascular risk using the FRAMINGHAMS SCORE ah8CVD score

in metabolic syndrome subjects.
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Review of literature

REVIEW OF LITERATURE

Metabolic Syndrome is a collection of cardiovascudliaease risk features that
upsurge the likelihood for developing type 2 diglsemellitus. This condition was
originally termed "syndrome X" in 1988. A key festuof metabolic syndrome is

insulin resistance.

Criterion for Diagnosis:

1. International Diabetes Federation (IDF) .

2. World Health Organization (WHO) Standards/Criteria

3. National Cholesterol Education Program ATP IIl Galides (NCEP: ATP-111)**°)
Nomenclature

The following are some alternative terms for meliatgyndrome:

1. Syndrome X

o

Metabolic syndrome

X Pluri metabolic syndrome

> W

Insulin resistance syndrome

o

"deadly quartet,"

Hyper tri-glyceridemic waist

NS

Reaven's Syndrome
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HISTORY OF METABOLIC SYNDROME

The concept of interconnected metabolic disturbsinemerged around 80
years ago, initially identified as a combination ajout, hypertension,

hyperglycaemia

Although the risk factors for diabetes had beemgezed since at least the
1920s, the term "metabolic syndrome" was not coingd the late 1950s and gained

more frequent use in the late 1970s.

In 1947, Dr. Jean Vague from Marseilles discoveted upper body weight
gain is linked to an increased risk of diabetebemisclerosis, gout, and kidney
stone&’. Later,Avogadro, Crepaldi, and their colleague®rlalemonstrated that a
low-calorie, low-carbohydrate diet could treat ditds, hypercholesterolemia, and

significant hypertriglyceridemia in moderately obésdividuald®

In the late 1970s, Gerald B. Phillips identifiedugbse intolerance,
hyperinsulinemia, hypercholesterolemia, hypertigljdemia, and hypertension as
risk factors for myocardial infarctidh noting that aging, obesity, and other

conditions were linked to this "constellation obamalies™?

Gerald Reaven brought renewed attention to "syndrithin 1988, describes
it as a condition characterized by high blood pressglucose intolerance, elevated
triglyceride levels, and low levels of high-densiigoprotein (HDL) cholesterdf.
However, the association between hypertension, rigjygemia, and gout was first
noted by Kylin in 1923, long before the term "metid syndrome" was widely

used”®.
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World Health Organization coined the term "metabaslyndrome” in 1998 to

standardize the description of what was previodgipwn as insulin resistance

syndrome. The new term was adopted for the redsanitt was recognized insulin

resistance was not the sole basis of all the symp#ssociated with the syndrome.

Definitions
NCEP: ATP-III
(2005 WHO (1998F | EGIR (1999)'° IDF (2005)
revision)®1?
IR [IFG, IGT, | Hyperinsulinemi Central obesity
Absolutely . .| (wc:>94cms(male
: None T,DM Or other | a (plasma insulin ]
required . h . ); >80cms
evidence of IR]| > 75" percentile
(female)
IR or “diabetes Hyeerlnsullnem| Obesity plus two
o Any three of the | plus two of the | a “plus two of .
Criteria : o . o ... | of the four criterid
five criteria five criteria the four criteria
» ” below
below below
Waist Waist/hip ratio:
Obesit circumference: >0.90[M]; WC >94cms[M];| Central obesity
y >40inches[M]; >0.85[F] or >80cms[F] already required
>35 inches[F] | BMI>30kg/n?
Fasting Insulin . : Fasting
. . Insulin resistance
Hyperglycemia | glucose>100mg/d resistance . glucose>100mg/q
. already required
| or on treatment| already required I
TG>150mg/dI
>
| Te>150mgidior| orHpL-Cc | CTLIIMIMION Lo s omgrdi or
Dyslipidemia _ HDL-C
on treatment <35mg/dI[M]; <39ma/di on treatment
<39mg/di[F] g
Dvslinidemia HDL-C <40 HDL-C <40
(segong separate mg/diM]; - ) mg/dI[M];
'd, sep <50mg/dI[F]; or <50mg/dI[F]; or
criteria)
on treatment. on treatment.
>130mmHg >130mmHg
systolic or systolic or
>
Other >85mmHg | >140/90mmHg| ~LA0/90mmHg | g
. . or on treatment . .
diastolic or on diastolic or on
treatment treatment

Other criteria

microalbuminuri

a
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Table A: DEFINITIONS OF METABOLIC SYNDROME
IDF Metabolic Syndrome Worldwide Definition

The International Diabetes Federation (IDF) haaldisthed specific standards

to define metabolic syndrome (MetS). Accordinghe IDF, the criteria are:

e Waist Circumference (WC): Greater than 90* cm inenar greater than 80*

cm in females.

e Systolic Arterial Pressure: 130 mmHg or higherdiastolic blood pressure of

85 mmHg or higher, or currently on medication fgpértension.

e Fasting Plasma Glucose: 100 mg/dL or higher, omewlication for elevated

glucose.

e Triglycerides (TG): 150 mg/dL or higher, or on neation for elevated
triglycerides; high-density lipoprotein (HDL) comdeation less than 40
mg/dL in males or less than 50 mg/dL in females,oor medication for

dyslipidemia.

An increased waist circumference along with thespnee of two or more of

the other criteria results in a diagnosis of Met$er this definition.
*IDF values for Indian Asians.
Epidemiology

Approximately one-fourth of the global grown-up pégtion, or about a

billion grown-ups, are estimated to have MétS
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Review of literature

“The occurrence of metabolic syndrome tends toease with age. In the
United States, about 34% of male and 35% of ferasdeaffected, according to data

from the National Health and Nutrition Examinati®arvey (NHANES) 1118

Obesity rates have risen with industrializationg d@his trend is expected to
persist, leading to a significant increase in thevalence of metabolic syndrome,
juvenile obesity is becoming more common and sevegsulting in the earlier

appearance of metabolic syndrome symptoms in youresp|é°.

South Asians, including migrants to wealthy repeblin Western Europe or
the USA, often exhibit a elevated percentage ofybfat at lesser BMI values,
increased waist-to-hip ratio (WHR) or waist circemgnce, and reduced lean mass
compared to other ethnic groups. A notable charatte of Asian Indians is high
body fat, even at BMI values not classified as ebessulting in a phenotype marked
by a high body fat to BMI ratio, high WC or WHR, caia smaller amount of lean

mass, predominantly in the lower linths

“Hoskote et al. reviewed the "thrifty gene" theowhich explains the raised
levels of insulin resistance and its consequencgesng Indians in contrast to
Europoid and other Caucasian populatidhs”Historically, Indians have been
primarily vegetarian, with an economy centred oricagfure, leading to a diet with
lower energy density. Conversely, Europeans haadittonally consumed a meat-
based diet with higher energy density due to sewenters and lower agricultural

output.

Indian populations frequently faced food shortages energy deprivation
during famines and floods, leading to the "thrifignotype." This genotype favoured

efficient energy storage through ages of abundembe exploited during scarcity.
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Review of literature

These genomic revisions, advantageous in an emarggown state, become
detrimental when dietary energy intake is elevadad physical activity is low, as
seen with industrialization and economic affluenCensequently, the thrifty gene
continues to promote energy storage, resulting vierweight, particularly central
obesity2 This also supports the "Barker's hypothesis," Witionditions that kids born
with low birth weight incline to stock more energy fat, leading to the development
of type 2 diabetes (T2DM) in adulthd@dindians may be metabolically diverse from

Europeans due to the thrifty gene and other unkrfastors?

In India, MetS and insulin resistance are preval8hidies show that in urban
Indian residents, the age-adjusted prevalence tdbobc syndrome is around 25%,
with approximately 31% in women and 18.5% in AfenComparatively, an
international study estimated that about 13-15%adf's adult population has MetS,
with ladies being further affected (approximatei98 amid men and 18-19% amid

ladies)”. The pervasiveness of MetS increases with age.

Mid-aged Armed Forces employees in India, despieirtfitness levels,
exhibit a prevalence of MetS between 6.2% and 815&4.findings from studies by

Bhalwar et al. include:

e Significant clustering of MetS risk factors amonbose with fasting

hyperinsulinemia.
e Predictors: increasing age, low physical activryg higher BMA®.

e Risk factors: age over 45, lack of exercise, nogetarian diet, and tobacco

use.
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Relation to predictability of diabetes and cardiovacular disease

“Metabolic syndrome is associated with a heightem&dof both diabetes and
cardiovascular disease.” Numerous studies have rstioat metabolic syndrome can

predict future diabetes.

“The DECODE study, which examined European menwaoichen, found that
non-diabetic individuals with metabolic syndromel lzasignificantly increased risk of
death from all causes and cardiovascular disedseh#@zard ratios for all-cause and
cardiovascular disease mortality were 1.44 and th26en, and 1.38 and 2.78 in

women, respectively, after adjusting for age, blobdlesterol levels, and smokirf§”

“The INTERHEART study's findings are crucial. Thistudy examined
cardiovascular risk factors in nearly 30,000 peofptan 52 countries across all
inhabited continents. The results identified selv&ey risk factors for myocardial
infarction: abnormal lipids, smoking, hypertensiatiabetes, abdominal obesity,
psychosocial factors, low consumption of fruits aredetables, high alcohol intake,
and irregular physical activity. These factors wemnsistently significant across

sexes, ages, and regioﬁgs"
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isease Models
Mechanisms

Stmuation e Tgyoendes (TG

Disoease Models & Mechanisms 2009 (6, pp. 231-237)

FIGURE I: Various Pathophysiological Mechanisms oMetabolic Syndrome
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Mechanisms underlying the metabolic Syndrome
Insulin resistance

“Insulin, formed via the pancreas in retort to higbod sugar, helps regulate
glucose use in different tissues like skeletal rfeyslkiver, and adipose tissue. In
skeletal muscle and adipose tissue, insulin prosngtecose acceptance by moving
the GLUT4 glucose transporter to the cell surfadedlso stimulates conversion of
glucose into glycogen and inhibits its breakdowrskeletal muscle and liver. In the
liver, insulin reduces the production of glucosesventing an excess release into
circulation. In adipose tissue, insulin preventsidseakdown and enhances glucose

take-up.

“The combined effect is increased glucose uptat@ced blood sugar levels,
and the conversion of glucose into storage forks glycogen or fat (Kim et al.,
2006)%. In insulin resistance, however, cells in adiptissue, muscle, and liver did
not retort properly to insulin, leading to high ttbglucose levels”. This problem is

made worse by disrupted feedback mechanisms

Voltage-dependent
Ca?* channel

AT P-sensitive \

K’ channel — .\%SURD Depolarization
Ca2* ’j
© cAMP
ATP’ADP Incretin

Mitochondria — -L

receptors
Pyruvate Mﬂl i | 5} o
Glucose-6-phosphate tactors g \'/> -
t Glucokinase . - =" o
Glucose : /,’«; >
Nucleus Insulin
GLUT — Secretory C peptide
granules IAPP

Glucose

FIGURE Il : Glucose sensing and insulin release fnm pancreas
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When insulin binds to its receptor, a ligand-adeda tyrosine kinase, it
initiates signaling pathways that regulate gluamsgabolism. This binding causes the
receptor to phosphorylate downstream substratéisating “the phosphoinositide 3-
kinase pathway and the mitogen-activated proteimade pathway. The
phosphorylation of insulin receptor substratesvattis PI3K,” which subsequently

activates 3-phosphoinositide-dependent proteindariaand Akt kinase.

“The PI3K-Akt pathway plays a key role in the metbd properties of
insulin. In vascular endothelial cells, Akt kinaaetivates endothelial nitric oxide
synthase (eNOS), while in skeletal muscle and adiptissue, it promotes the
translocation of the GLUT4 glucose transporteti® ¢ell surface, thereby increasing

glucose take-up.”

The MAP kinase pathway is activated when tyrosihesphorylation of the
SHC protein triggers the GTP exchange factor SA8is“pathway contributes to the
production of endothelin-1 (ET-1), which causes ocasstriction, and the
countenance of vascular cell adhesion molecules WCAM-1 and E-selectin,
promoting leukocyte-endothelial interactions anmnstating the development and

division of vascular smooth muscle cells.”

In insulin resistance, the PI3K-Akt pathway is djged, but the MAP kinase
pathway remains unaffected. This disruption redusedothelial nitric oxide (NO)
production, leading to endothelial dysfunction, atetreases GLUT4 translocation,
resulting in lower glucose uptake in skeletal mesghd fat. Meanwhile, the MAP
kinase pathway continues to function, producing IETexpressing adhesion
molecules, and stimulating vascular smooth muselks.cThese changes contribute to

vascular abnormalities and an increased risk afratitlerosis.
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Insulin enhances local blood flow in tissues byivating endothelial nitric
oxide synthase (eNOS), leading to dual primaryltegiim et al., 2006; Jonk et al.,
2007) G%3Y) First, it triggers capillary recruitment withinimutes. Then, over 30
minutes to 2 hours, it causes dilation of largesistance vessels, improving overall
perfusion. These results contribute to vasodilabma enhance the distribution of
glucose and insulin to tissues. Insulin's vascatdions link glucose homeostasis with
blood flow, aiding glucose metabolism at physiobagi insulin levels.
Pharmacologically inhibiting nitric oxide (NO) proction can decrease glucose

disposal by 40%.

Excessive circulating fatty acids play a significaole in developing insulin
resistance. When these fatty acids reach insufisiee tissues, they contribute to
insulin resistance by increasing substrate avditpband altering downstream
signalling. Inside muscles, fatty acids can hiniher activation of protein kinase C.
Furthermore, the accumulation of acyl CoAs or tldsrivatives like ceramide can

diminish Aktl activation.

Insulin-mediated glucose disposal rates can vamnifetantly among
individuals, influenced by factors such as bodyfittess levels, and genetics. Insulin
resistance occurs when peripheral tissues likeetemuscle, fat, and liver become
less responsive towards insulin. This conditiom istrong predictor of T2DM, with

hyperinsulinemia often indicating insulin resistanc
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Visceral adiposity

Visceral obesity leads to decreased insulin-mediglacose uptake, closely
linking it to insulin resistance. This connectiammediated by adipokines produced
by adipose tissue, which influence the interplayMeen metabolism and vascular

function (Kershaw and Flier, 2004). Key adipokiireglved are:

e Tumor Necrosis Factor a and Interleukin-6: These proinflammatory

adipokines lead to vascular dysfunction and ins@sistance.

e Renin-Angiotensin System:Activation in adipose tissue causes high blood

pressure and insulin resistance.

e Adiponectin: A defensive adipokine that enhances insulin seitgitand
energy metabolism. Its values are reduced in comditlike obesity, T2DM,

and metabolic syndrome.
Atherogenic dyslipidemia

Atherogenic dyslipidemia, marked by high plasma T&sels, low HDL
cholesterol levels, and increased small dense Lidtigbes, is closely associated with
insulin resistance and visceral obesity (Semenko@606)* Insulin resistance leads

to this condition through several mechanisms:

e Increased Lipolysis: Normally, insulin overwhelms lipolysis in adipoegt
Diminished insulin signalling upsurges lipolysiajsing free fatty acid (FFA)
levels. These FFAs are used in the liver to symtkesGs and alleviate the
creation of apoB, the primary protein in very-loengity lipoprotein particles,

ensuing in increased VLDL construction.
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e Increased VLDL Production: Insulin typically breaks down apoB via PI3K-
dependent pathways. In insulin resistance, thisadiegion is reduced, directly

increasing VLDL production.

e Decreased VLDL Clearanceinsulin regulates lipoprotein lipase, the enzyme
responsible for VLDL clearance. Insulin resistamegluces this enzyme's
activity, leading to both increased VLDL productiand decreased VLDL

clearance.

“VLDL is processed into remnant lipoproteins andaindense LDL, both of
which endorse atheroma formation. TGs in VLDL aedocated to HDL by
cholesterol ester transfer protein in exchange clwlesteryl esters, creating TG-
enriched HDL and cholesteryl ester-enriched VLDltigtes. TG-enhanced HDL is
cleared more hastily from circulation, leaving sesr HDL elements for reverse

cholesterol transference from the vasculature.”
Endothelial dysfunction

Endothelial disfunction is a key alleyway linkingnous cardiovascular risk
factors to the advance of atherosclerosis (Gimbairad., 2000; Huang, 2005; Kim et
al., 2006)®33430) Endothelial cells contour the internal lining bfood vessels,
performing essential mechanical and biological golEney respond to physiological
and pathological stimuli by producing vasoactivdstances such as nitric oxide

(NO), prostacyclin, and endothelin’s.

The endothelium's expression of cell adhesion nubésc controls
communications with circulating leukocytes and moyies, affecting inflammation,
besides platelets, impacting haemostasis and thosisiblt also modulates the

response of the vascular smooth muscle layer, ibotittg towards the creation of

Page 16



Review of literature

intimal layers all through atherosclerotic plaquevgth. While standard endothelial
function defends these processes, endothelial dggéin plays a vital role in the

pathogenesis of atherosclerotic lesions.

Insulin resistance leads to endothelial dysfuncbgndecreasing Akt kinase
activity, which reduces the phosphorylation andivéagt of eNOS. Since eNOS
phosphorylation at S1177 is crucial, aimed at in&ilhemodynamic activities, this
results in reduced blood flow to skeletal muscleisTreduction creates a sequence
where endothelial dysfunction further degrades linsuesistance. Additionally,
insulin-mediated endothelin-1 (ET-1) appearance &mel mitogenic effects on
vascular smooth muscle remain unaffected by insuldsistance, additional

contributory to endothelial dysfunctiéii=®

Visceral adiposeness roots endothelial dysfunctn affecting eNOS
phosphorylation through resistin, IL-6, and T&NFTNFa not only inhibits IRS-1
activation but also activates NADPH oxidase, legdio increased superoxide
production. Additionally, TNE stimulates lipolysis, resulting in the releasefree

fatty acids (FFAJ®.
Metabolic Syndrome and Inflammation

The metabolic and immune systems are crucial fovigal, with immune
response and metabolic regulation being deeplydatamected. Proper function in
one system relies on the other, creating a funde&ahdromeostatic mechanism.
Dysfunction in this interface can lead to chronietabolic ailments like obesity, type
2 diabetes, and cardiovascular ailment. These tiondi represent the most

significant peril to global human healthiness aredfare.
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Traditionally, inflammation is the body's main respe to injuries, marked by
swelling, redness, pain, and fever (tumor, rubalpd and calor}’’. This interim
reaction is critical for tissue repair, involvingraplex signals among various cells
and organs. However, long-standing inflammation banharmful. In obesity and
diabetes, while similar inflammatory mediators gmeesent, the classic signs of
inflammation are often missing. This has led to ¢bacept of 'metaflammation'—a

term for metabolically triggered, low-grade chromiftammatiori®,

One of the utmost perilous processes for existéntiee capability to endure
periods of famishment. This capability favors eyegfficiency, leading to the storing
of excess calories during times when sustenanseaixe. However, when there is a
constant surplus of food, this advantageous metalait can result in excessive

adiposity and its associated health is$t7é€)

Adipose tissue and the liver have a unique strectunere metabolic cells
(adipocytes or hepatocytes) are positioned nearuinemncells (Kupffer cells or
macrophages) and are connected to an extensiveoiMalbod vessels (Fig. 2). This
setup allows for ongoing communications amongst imenand metabolic responses
and facilitates communication with other organshsas pancreatic islets and muscles.
This close interaction is crucial in the developinaiimetabolic diseases, particularly

obesity and type 2 diabetés*?

Chronic disruptions in metabolic balance from méiiion or overnutrition
lead to abnormal immune responses. Modern dietsedentary lifestyles contribute
to metabolic overload. Historically beneficial tsgi combined with nutrient and
pathogen response interactions, have increasedichmeetabolic ailments globally.
Targeting the origin of these disease clusters rofgr effective prevention or

treatment strategies.
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“TNF-a is a pro-inflammatory cytokine that triggers vaso signaling
pathways, together with those that inhibit ins@etion. In obese mouse models, the
absence of TNk-improves insulin sensitivity and glucose homeastasdicating its
crucial role in obesif§**?. TNF-u is also overexpressed in the adipose and muscle
tissues of obese humans, and when administeredeegasgly, it primes to insulin

resistance#>*®

Immune cells

Blood vessels

Adipose tissue Muscle
Metabolic cells ) “
Sinusoids ‘ R
H A SN, }
epatocytes / S SNeNSY
Pancreas

Immune cells

FIGURE lII: “Architectural association and juxtapos ition of prime metabolic
(hepatocyte and adipocyte) and immune (macrophage¥upffer cells ,

lymphocytes and dendritic cells) cells in adiposessue and liver.”
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Although early studies couldn't definitively edtab TNF-u's role in human
insulin resistandg, the extensive use of anti-TNFireatments in inflammatory
ailments like rheumatoid arthritis has shown clsrondary benefits, auxiliary to the

role of TNF. in systemic insulin sensitivity in humafig®"

“Research indicates that, besides Te&NFnany other inflammatory mediators
and cytokines are overexpressed in adipose and tigkaes in both mouse models of
obesity and humans. However, the precise role ch d@aflammatory mediator

remains unclear, even in controlled experimentadetsi.”

Obesity and Inflammation

The inflammatory response associated with obgwityarily originates and
persists in adipose tissue, though it can exteradher critical metabolic sites such as
the livef”l. Recent research highlights the unique charatitrisf adipocytes and
central adipose tissue as pivotal in generatinignmiatory responses and mediators.
Besides their traditional roles in energy regulatiand metabolic homeostasis,
adipose tissue is essential for the collaboratietwben adipocytes and additional

immune system effectarFIGURE-3)

Adipocytes share many similarities with immune sefluch as T cells,
macrophages, and dendritic cells. These includetimms like complement activation,
making of inflammatory mediators, pathogen sensengy] phagocytic capabilities
(4142) Studying the interface between metabolism ankrimhation can reveal how
cells involved in metabolism or immunity, like adigytes and macrophages, share

response mechanisms.

Adipose tissue illustrates the close functional astructural relationship

between metabolic and immune cells (FIGURE-3).sTuncept also applies to other
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vital metabolic organs, especially the liver, whisignificantly influences the

inflammatory processes linked to obesity.

/ » Premature death <« \

Insulin resistance ) Cancer
Type 2 diabetes Asthma
Fatty liver disease Sleep apnoea
Atherosclerosis ey LML) mesmmmmmniie Osteoarthritis
Hypertension Neurodegeneration
Stroke Gall bladder disease
v

Metabolic disease clusters

Figure IV: Obesity and Related Disorders

“Obesity is considered to be a vital feature tisss the hazard for a immense
collection of ailments, with noteworthy morbidityné mortality. In general, the
mechanistic foundation of the relation among olyeaitd the illnesses listed on the

right is poorly understood compared with that afsth listed on the left.”

Inflammatory signalling and insulin action

Inflammatory signals in obesity interfere withufia action by disrupting the
insulin signalling pathway. Insulin and IGF receptaise insulin receptor substrate
(IRS) proteins for signalling. In obesity, insuliusually causes tyrosine
phosphorylation of IRS proteins, a step often imgmhiin insulin resistance. TNi-
disrupts this process by promoting serine phospatoy of IRS-1, which interferes

with insulin signalling.
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Kinases such as JNK, IKK, and PKC play a crucid i@ phosphorylating
IRS-1 at serine residues, thereby impairing itsulins signaling capability and
contributing to insulin resistané&°%>* These kinases are activated by stressors like
cytokines, free fatty acids, and endoplasmic rétitustress, which are common in
obesity“*%%%) JNK activity notably increases in metabolic tissisuch as adipose
and liver during obesity, leading to insulin reaiste. When JNK is inhibited in obese
mice, there is a significant improvement in inswensitivity and systemic glucose

homeostasi§®°7:58)

IKK-B is a vital kinase in the development of insulisiseance. Mice with
reduced IKKB activity show fractional safety against obesitgdoght insulin
resistance, and inhibiting this kinase enhanceslimsction®®®® The activity of
IKK-B in the liver significantly influences systemic mleblism. Furthermore,
myeloid-specific deletion of IKK} also provides fractional protection contrary to

insulin resistance, underscoring its role in systemetabolic regulatiof{*®?

Protein kinase C (PKC) interacts with inflammataryd metabolic pathways,
responding to lipid signals and contributing touiins resistance. Targeting kinases

like JNK and IKK$ could improve insulin sensitivity and effectivelgat diabetes.

(63,64)

DYSLIPIDEMIA

Metabolic syndrome features elevated TG and reditid-C; a condition
known as dyslipidemfa Excess liver fat promotes the development anebsel of
very low-density lipoprotein (VLDL) particles, ineasing triglycerides, apo B, and
small LDL particles in the serum. As blood triglyice levels rise, more VLDL

triglycerides are exchanged for HDL cholesteroleest altering HDL-cholesterol

Page 22



Review of literature

levels. Total cholesterol alone may not accuratphedict low HDL or high

triglyceride$’.
HYPERTRIGLYCERIDEMIA

Increased non-esterified fatty acids (NEFAS) léadh rise in hepatic lipids,
indicating fatty livef®. In an insulin-resistant state, higher transpbpesipheral free
fatty acids to the liver boosts hepatic triglycerifTG) synthesis, encouraging the
formation and release of VLDL containing TG. Typigainsulin suppresses the
liver's ability to produce VLDL particles by redugj their assembly and product?én
When insulin is unable to function properly, sertmglyceride levels increa&®
Hypertriglyceridemia increases cholesterol estandfer protein, which converts

cholesterol esters into triglyceride-rich lipopriote
Clinical importance and uses:

Triglycerides are lipids consisting of a glyceroblecule linked to three fatty
acid chains, which can vary in length and compaosijtibeing either saturated or
unsaturated. These chains, made of carbon anddsnli@oms, have single or double
bonds based on their saturation. The combinatiomiféérent chains results in a

heterogeneous structure.

“Normal findings in adult and elderly individualsesas follows™®:

e Male - 40-160 mg/dL or 0.45-1.81 mmol/L (SI units)

e Female - 35-135 mg/dL or 0.40-1.52 mmol/L (SI units
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Values of possible medical urgenc?)@
A fasting triglyceride level of over 400 mg/dL migicate medical urgency.
LOW HDL CHOLESTEROL

Metabolic syndrome often leads to decreased HDlesherol levels. Hepatic
lipase uses HDL particles as substrates when tegigles build up on them, causing
rapid degradation of HOY. Cholesteryl ester transfer protein mediates phixess,
and abnormal lipoprotein lipase activity can furtheduce HDL cholesterol levels.
Innate immunity activation plays a key role in isuesistance and dyslipidemia in
metabolic syndrome. Animal studies show it altepegroteins, enzymes, transfer
proteins, and receptors, producing more atherogeaniicles. Inflammation increases

lipase production, lowering HDL's lipid content aspkeding up its catabolism.

Atherogenic dyslipidemia is marked by low HDL lé&/and other symptoms.
Low HDL is a strong risk predictor, comparable tghhtotal apo B lipoprotein levels.
Researchers believe HDL significantly influencebeabgenesis through enhanced
reverse cholesterol transport, anti-inflammatorpperties, and protection against

LDL alteration. HDL levels also indicate other tiphnd nonlipid risk factors.
Clinical importance:

High-density lipoprotein cholesterol is cruciat Bissessing coronary and other

vascular pathology risks. Normal HDL-C levels®are

e Male: >45 mg/dL or >0.75 mmol/L (S| units)

e Female: >55 mg/dL or >0.91 mmol/L (SI units)
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HDL-C levels can increase due to:

Hyperalphalipoproteinaemia

Regular physical activity or exercise

Chronic liver disease

Weight loss
Conditions Leading to Decreased HDL-C Levels:

e Obesity

e Uncontrolled diabetes mellitus
e Hepatocellular disease

e Cholestasis

e Chronic renal failure

e Metabolic syndrome

e Malnutrition

e Sedentary lifestyle

e Cigarette smoking

e Familial abetalipoproteinemia

e Beta-blocker therapy (short-term effect)
SMALL DENSE LDL PARTICLES

In metabolic disorder, LDL particles tend to beaier and denser. These
small, compact LDL particles are more likely to sauatherosclerosfs linking
insulin resistance with cardiovascular disease. atleplipase breaks down the
triglycerides in LDL particles, reducing their siznd an abundance of triglycerides

enhances this procéss
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People with metabolic syndrome often have higleeels of oxidized LDL,
which increases the risk of atherothrombotic corgndiseas®. Smaller LDL
particles are more atherogeffi@nd typically indicate a higher number of LDL

particles overalf.

Measuring LDL+VLDL cholesterol (non-HDL cholestéroor total apoB
provides an approximate count of atherogenic pagtiin the blood. People with
metabolic syndrome frequently have raised leveld BE+VLDL cholesterol and
total apoB. Evaluating these parameters and usiegitas therapeutic objectives

should be prioritized for those with metabolic syorde’.
Clinical Importance and Uses:
Normal blood test findings for low-density lipopeat cholesterol (LDL-C) afé

e Adults: <130 mg/dL

e Children: <110 mg/dL
LDL-C is a major contributor to the developmengttierosclerotic heart disease.

To prevent atherosclerotic plague formation, L2dls should be between
50-70 mg/dL. Higher levels increase the peril ofrorary artery disease, as
highlighted by the Framingham Heart Study, whiatstfishowed the link between

total cholesterol and coronary artery disease (CAD)
Lipoproteins

Lipoproteins are complexes of proteins in additiodipids indispensable for
transporting lipid-soluble vitamins, lipids, and obésterol. They feature a
hydrophobic core of triglycerides and cholestestees, surrounded by a hydrophilic

layer of phospholipids, unesterified cholesterol] aroteins(pH-6.2).
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Types and Characteristics of Lipoproteins

Plasma lipoproteins are categorized by their demsio five main groups:

Chylomicrons

e Very low-density lipoproteins (VLDL)

e Intermediate-density lipoproteins (IDL)

e Low-density lipoproteins (LDL)

e High-density lipoproteins (HDL)

HDL is the smallest and densest lipoprotein, wkhglomicrons and VLDL

are the largest and least dense.

Apolipoproteins, which bind to lipoproteins, areucal for their formation,
shape, and function. HDL particles include apoprotel, produced in the liver and

intestines. APO B 48 and APO B 100 can detect VLD, and LDL.

RISK FACTORS

GENETICS

Excessive food consumption and physical inactiniéye been linked to the
evolution of metabolic genes, leading to the emmsrgeof metabolic syndrome, a
concept known as the "thrifty genotype theory." Faistudies suggest that metabolic
syndrome symptoms are highly heritable. Howeveeating a genetic profile to
predict complex diseases like metabolic syndromeathrerosclerosis remains a

challenge
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Concept of genes predisposing to metabolic syndrome

Severe insulin resistance (IR) results from mutetian PPAR genes,
impairing protein function (Savage et al., 20020Hypertension and dyslipidemia
are also influenced by genetic factors. The calfdéirgene. (song et af§ is crucial
for cellular protein modification and breakdown.r\aions in the calpain gene affect
the onset of type 2 diabetes. Variations in SUR Kiml.2 genes are hazard factors
for type 2 diabetes. Mutations in the HNF1-alphaegand modifications to the GCK

or HNF-4 alpha genes can cause maturity-onset @ialné the young (MODYY.

Table B : Biomarkers of Inflammation "®

Category Biomarkers Biological Effect

Insulin sensitivity regulation.
Leptin Ability to calm inflammation.
Adiponectin Glucose intolerance, glucose

regulation impairment.

Adipokines

Interleukin-6, tumour
necrosis factor alpha type|2
Inflammatory Markers| receptor, and C-reactive

protein
Interleukin 8

Endothelium dysfunction
Thrombosis caused by
atherosclerotic, insulin

resistance.

Epithelial adhesion to

Chemokines )
neutrophils

The expression of cell adhesign
molecules is increased.
Resistance to insulin.

Inhibitor 1 of Plasminogen

Haemostatic markers ) )
Activated Protein
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OVERWEIGHT / OBESITY

Central adiposity, or increased waist circumfeegrigghlights the strong link
between waist size and overall fat accumulatiognicantly contributing to the
prevalence of metabolic syndrome. Notably, everseéhoho are not overweight can

develop insulin resistance and metabolic syndrome.
Sedentary Lifestyle

A sedentary lifestyle increases the risk of cardszular disease and mortality.
Inactivity is linked to central obesity, low HDL alesterol, high TG, blood pressure,
and blood sugar. People inactive for over four Bodaily are twice as likely to

develop metabolic syndrome compared to those &b less than an hour daily.
NAFLD/ MASLD

For many years, being overweight or obese has lrderd to liver issues like
hepatic steatosis, hepatocyte injury, inflammatiand fibrosis. In 1980, Jurgen

Ludwig recognized this condition as "non—alcohcsllieatohepatiti@0

Later, the term non-alcoholic fatty liver diseaBAFLD) was introduced to
cover the spectrum from steatosis to steatohepatitcluding subtypes NAFL and

NASH.

The updated term is now MASLD (Metabolic Associatgtéatotic Liver

Disease), under the broader category of Steatoter Disease.
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FIGURE V: Spectrum of steatotic Liver Disease

Steatotic liver disease is further classified by

Metabolic dysfunction-associated steatotic liver diease (MASLD)- Patients with

MASLD alone have fatty liver (>5 percent hepatieadbsis) and at least one risk
factor for cardiometabolic dysfunction, such asligidemia or obesity. They have no
other causes of steatotic liver disease and minonalo alcohol consumption (less

than 20 g daily for females and less than 30 gydail males).

This condition was formerly known as nonalcohdditty liver disease (NAFLD).

MASLD with Metabolic Dysfunction-Associated Steatolepatitis (MASH)-Patients
with MASH exhibit histologic evidence of inflammati and hepatocellular injury,

such as ballooning of hepatocytes, with or witHdarbsis.

This condition was previously known as nonalcohst&atohepatitis (NASH).
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MASH Cirrhosis

Patients with MASH cirrhosis have cirrhosis alongthwcurrent or past

histologic evidence of MASH or a history of MASLD.
Metabolic Dysfunction- and Alcohol-Associated LiverDisease (MetALD)

MetALD occurs in patients with liver steatosis, laast one metabolic risk
factor, and a history of moderate alcohol consuomp{R0 to 50 g daily for females,
30 to 60 g daily for males). This condition recamgs that steatotic liver disease can
involve both metabolic dysfunction and alcohol. Thpecified alcohol intake
delineates a spectrum between MASLD-predominant afabhol-predominant

diseas#

Diagnosis of MASLD

Steatotic Liver Disease
(Hepatic steatosis identified by imaging or biopsy)

Does the patient meet any of
the cardiometabolic criteria?*

Are there any other causes of steatosis? Are there any other causes of steatosis?

Metabolic Dysfunction MetALD or ALD Other specific
Assoclated Steatotic (depending on extent of ~ aetiology SLD
Liver Disease alcohol intake) or other | [ CYPtogenic SLD (0.9-DILI,
(MASLD) ‘combination aetiology Monogenic, ALD)

*Cardiometabolic criteria

Adult Criteria Pacdiatric Criteria
At least 1 out of 5: At least 1 out of 5:

[ BMI 225 kg/m? [23 Asia) OR WC > 94 cm (M) 80 cm (F) [ BMI285 percentle for age/sex [BMI z score  +1)
OR ethnicity adjusted equivalent OR WC > 95" percentile OR ethnicity adjusted equivalent

[ Fasting serum glucose 2 5.6 mmolL [z 100 mg/dL)

[ Fasting serum glucose > 5.6 mmolL [100 mg/dL] OR OR serum ghicose 2 11.1 mmaliL [z 200 mg/dL] OR
2+hour post-bad glucose levels 2 7.8 mmolL 2-hour post-load ghicose levels 2 7.8 mmol
[2140 mg/dL) OR HbA1C 2 5.7% [39 mmolL) OR (140 mg/aL) OR HbA1c 2 5.7% [39 mmobL) OR
type 2 diabetes OR treatment for type 2 diabetes already diagnosed/ireated type 2 diabetes OR

treatment for type 2 diabetes

() Blood pressure age < 13y, BP 2 95th percentile OR
2 130/80 mmHg (whichever is lower); age 2 13y,
130/85 mmHg OR specific antihypertensive drug

[ Biood pressure = 130/85 mmHg OR specific
anthypertensive drug treatment

treatment
[ Plasma trighycerides 2 1.70 mmoliL. 150 mg/dL) OR Plasma triglycerides age < 10y, 2 1.15 mmallL
Ipid lowering treatment [ 100 mg/dL); age = 10y, = 1.70 mmolL
[z 150 mg/dL) OR lipid lowering treatment
[ Ptasma HDL-cholesterol < 1.0 mmobL (40 mg/dL) (M) [ Prasma HDL<holesterol < 1.0 mmolL. [< 40 mg/dL]
and 5 1.3 mmoliL [50 mg/dL] (F) OR kpid lowering OR lipid lowering treatment

treatment

FIGURE VI: MASLD Diagnostic Criteria
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MASLD Diagnostic Criteria

“In the presence of hepatic steatosis, the ideation of any cardiometabolic
risk factors (CMRF) leads to a diagnosis of MASLwpvided there are no other
causes of hepatic steatosis. If other drivers ehtssis are found, it suggests a
combination etiology. For alcohol-related cases, ¢bndition is termed MetALD or

ALD, depending on the extent of alcohol intake.”

If there are no overt cardiometabolic criteria, estipotential causes must be
excluded. If none are found, the condition is tetnoeyptogenic SLD, although it
might also be considered possible MASLD and beffefih periodic reassessment. In
cases of advanced fibrosis or cirrhosis, steatosight be absent, requiring clinical

judgment based on CMRFs and the exclusion of atheses.
Metabolic Abnormalities That Persuade MASLD and Epdemiology

Metabolic syndrome features are common in patieitts MASLD, and these
components also heighten the risk of developing MBZ. Key risk factors include
obesity, type 2 diabetes, hypertension, and dyidipia (elevated triglycerides and

low HDL-C levels§?,
Obesity is the utmost prevalent and well-recognizgidfactor for MASLD.

A meta-analysis was conducted to determine wheithetral obesity is related
with MASLD, altering for general obesity. This irstgation, encompassing twenty
studies, found significant pooled odds ratios (@R)waist circumference (WC) and
body mass index (BMI) of 2.34 (95% CI, 1.83 to 3.@8dd 2.85 (95% ClI, 1.60 to

5.08), respectivefy.

Page 32



Review of literature

Even though MASLD, MASH, and MASH with progressivirosis are
meticulously linked to type 2 diabetes, their unda occurrence rates have not been
well documented. A meta-analysis of 80 studies frath nations estimated the
prevalence of these conditions in affected peojite type 2 diabetdd It found the
global prevalence of MASLD to be 55.5% (95% CI,3t 63.7) and the prevalence

of MASH to be 37.3% (95% ClI, 24.7 to 50%0)

Evidence increasingly connects MASLD to high blopekssure. A meta-
analysis of 11 studies evaluated this associitidgpertension significantly
increased the risk of developing MASLD (HR, 1.6%% CI, 1.41 to 1.88¥°.
Conversely, MASLD significantly increased the irede of high blood pressure
(HR, 1.55; 95% CI, 1.29 to 1.8%). This suggests a bidirectional affiliation amid
MASLD and high blood pressure, autonomous of cotiveal cardiometabolic

hazard factors.

Dyslipidaemia, characterized by raised serum teigitide (TG) levels and low
serum high-density lipoprotein cholesterol (HDL-@yels, is common in patients
with MASLD. The prevalence of MASLD in persons willgslipidemia appearing in

lipid clinics is projected to be 50%
Pathogenesis

“Metabolic syndrome and its components—obesity, dimgd glucose
metabolism, high blood pressure, and dyslipidemise—&osely linked to insulin
resistance. The pathogenesis of MASLD remains kangeidentified. Sanyal, A.J. et
al. confirmed that peripheral insulin resistancprissent in both MASLD and MASH

patients using a hyper-insulinemic euglycemic cl&hpNumerous studies have
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indicated that defects in the insulin signalinghpedy, especially those connected

with insulin receptor substrate-2 (IRS-2), playractal role in insulin resistan®®”’

“In rat studies, those with MASLD showed insulirsisgance, with increased
fasting blood glucose and insulin levels, more ®lyichal fat, significant hepatic
steatosis, inflammation, and reduced IRS-2 mRNA pratein levels compared to
controls?. Treatment with the insulin sensitizer pioglitagoresulted in noteworthy
recovery, including up-regulated IRS-2 mRNA andteio levels®, suggesting that

insulin resistance may significantly contributettie development of MASLD.”

Visceral adipose tissue accumulation increasepritduction of inflammatory
cytokines like TNFe, IL-6, and IL-13, while reducing adiponectin production. This
imbalance promotes systemic insulin resistaficghe metabolism of free fatty acids
(FFAs) is changed in insulin resistaffcelipoprotein lipase (LPL) and hormone-
sensitive lipase (HSL) are critical enzymes foglyiceride (TG) and fatty acid (FA)
metabolism, with LPL hydrolyzing extracellular TG ilipoproteins and HSL

hydrolyzing intracellular TG in adipocyt&s
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FIGURE VII: Abnormal lipid metabolism

“The abnormal lipid metabolism possibly induceditgulin resistance and its
association with the development of MASLD. Blackdawhite arrows pointing
upward and downward indicate an increase or deer@agxpression or activity,
respectively. Solid black lines indicate the flofvsobstances and the effects of each

metabolic event”

Insulin resistance increases the activity of horesensitive lipase (HSL) in
adipose tissue, which hydrolyzes triglycerides (Ti@p free fatty acids (FFASY.
This causes excess TG storage within skeletal mtisshd reduces fatty acid (FA)
oxidation, leading to elevated serum FFA levels doeaugmented release from
adipose tissue and diminished use in muscle. EdvBEFAs entering the liver result
in the overproduction of very-low-density lipoprot€VLDL). Insulin resistance also

decreases apo B100 degradatipnwhile increasing apo Clll productith and
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microsomal TG transfer protein (MTP) expressionsthfer enhancing VLDL

production.

Sterol regulatory element binding protein 1c exgi@s rises, boosting FA
synthesi¥’. Hepatic fatty acid (FA) metabolism involves FAtale, VLDL secretion,
synthesis by SREBP-1c, anproxidation. FA accumulation marks metabolic-
associated fatty liver disease (MASLD). Insulin iseence increases VLDL1
secretion, causing VLDL1 buildup, LDL peroxidatiaand reduced antioxidant status

in MASLD.

Animal studies indicate that overproduction of VLD& associated with
hepatic oxidative stress, inflammation, and inswdisistance. Mutations in the MTP
gene can lead to progressive MASLD by reducing Maivity, resulting in
triglyceride accumulation, endoplasmic reticulumress, and inflammation.

Conversely, increased MTP expression can protethsgMASLD.

Fatty acid (FA) oxidation principally happens intoghondria, with some
oxidation beginning within peroxisont&s In obesity, o-oxidation by cytochrome
P450 enzymes produces large amounts of reactivgeoxgpecies (ROSS. Carnitine
palmitoyl-transferase 1 (CPT-1) is essential fotttyfaacid (FA) entry into
mitochondria and is regulated by peroxisome prdii@r-activated receptor (PPAR)-
0,992 The expression of PPAR{s negatively correlated with visceral adiposity

and insulin resistant®.

Overexpression of apo CIll leads to MASLD-like feass, including
augmented liver lipid content, inflammation, anehitiished antioxidant capactfyl.
Augmented apo CIII significantly contributes todivinflammation and cell death.

Free fatty acids (FFAs) worsen hepatic insulin stesice by generating lipotoxic
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intermediates like diacylglycerols, which cause agldsmic reticulum stress and
reactive oxygen species (ROS) formation—key aspéttanetabolic-associated

steatohepatitis (MASH}®1%9)

Other lipid species, such as toxic phospholiffidand cholesterol, have been
implicated in MASH. Insulin resistance activatesE®®-2, increasing cholesterol
biosynthesi¥”® and leading to inflammation and cell death dueelevated free

cholesterol and cholesterol est&fs
The Association of MASLD with ASCVD

“A retrospective examination of 619 patients diaggwd with MASLD
indicated that cardiovascular (CV) events (38.3#@n-liver malignancy (18.7%),
and complications of liver cirrhosis (7.8%) were titmost common sources of death.
This highlights that CV events are the utmost eaitidetermining factor of mortality
in MASLD patients*®®. A meta-analysis found that MASLD is significantipked
with an increased risk of developing cardiovascdiaease (CVD) (odds ratio (OR),

2.05; 95% confidence interval (95%Cl), 1.81 to 2/8% 0.0001}°

Nevertheless, MASH is associated with heightenestielated mortality (OR
for MASH, 5.71; 95%CI, 2.31 to 14.13; OR for MASHitlv progressive fibrosis,
10.06; 95%CI, 4.35 to 23.25) however not cardioutsc mortality (OR, 0.91;
95%CI, 0.42 to 1.98). Hence, patients with MASLI[2 aonsidered a hazard cluster

for both CVD and the development of MASH.

A large multicenter retrospective study found thia BMIs of individuals
with MASLD remained suggestively higher than thegthout MASLD (p < 0.01).

The prevalence of MASLD increased linearly with BMI
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BMI < 23 kg/m2: 10.5%

BMI > 23 kg/m2 and <25 kg/m2: 37.9%
BMI > 25 kg/m2 and <28 kg/m2: 58.4%
BMI > 28 kg/m?: 84.2%*

This suggests a 7.4-11.4% rise in MASLD prevalgrerel kg/m2 increase in

BMI. The prevalence of MASLD also displayed a dirapsurge with higher serum

triglycerides (TG) and low-density lipoprotein casterol (LDL-C) levels

Suggested Mechanisms

1. Insulin Resistance and VLDL Generation:

- When insulin resistance occurs, it boosts fheduction of VLDL while

diminishing its breakdown in the bloodstream. Tppienomenon stems from insulin

resistance's negative impact on enzymes such@wdein lipase (LPL) and hepatic

lipase (HL).

2. Lipoprotein Effects:

Insulin resistance results in reduced levels of HiMd increased levels of
small-dense LDL (SdLDL) and remnant lipoproteinshiet are highly

atherogenit®

Decreased activity of LPL leads to elevated VLDld antermediate-density
lipoprotein (IDL) ***1'® |evels, alongside decreased HDL levels.

Increased activity of HL, associated with insuliesistance, may elevate

SdLDL and other atherogenic lipoproteins.
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3. HDL Function:

- HDL facilitates reverse cholesterol transport, acpss that counteracts
atherosclerosts® Diminished HDL levels contribute to atherogenic
conditions.

- Lower HDL levels might be partly due to augmentéghance by HL.
4. Characteristics of Small-Dense LDL (SdLDL):

- SdLDL is less effectively recognized by LDL recegtdeading to prolonged
circulation in the bloodstream. Its propensity txidation and adhesion to

endothelial walls promotes atherosclert$is
5. Remnant Lipoprotein Features:

- Remnant lipoproteins, having undergone intravasauledificationt*’, contain
more cholesterol than nascent VLBE. These highly atherogenic particles are

readily taken up by macrophages without requirixiglative alteratiof>.
6. Role of LDL Receptor and Insulin:

- Insulin influences the expression and function dLLreceptors. Insulin
resistance suppresses LDL receptor activity, regulin elevated LDL-C

levels?®.
7. Niemann-Pick C1-like 1 (NPC1L1) and LDL Recepr®lated Protein 1 (LRP1):

- NPCI1L1 is pivotal in intestinal cholesterol absapt its higher expression
correlating with increased chylomicron cholest&tol
- LRP1 aids in the clearance of chylomicron remndrasn circulation and

helps prevent atherosclerosis by removing cholesth lipoproteind®
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8. Atherosclerosis Progression:

- Retention and modification of cholesterol-rich, &@ontaining lipoproteins

within arterial walls contribute to atherosclerogielopmertt>.

These condensed points capture the intricate ctionecamong insulin

resistance, lipoprotein metabolism, and atherossisr
Therapeutic Approaches for MASLD and Metabolic Syndome

Enhancing weight loss and ameliorating atherogépaproteins are pivotal
for enhancing the prediction of MASLD (Metabolic s&giated Steatotic Liver
Disease) patients. Consequently, lifestyle adjustmeuch as dietary modifications
and physical activity, alongside surgical procedus@med at reducing body weight,

represent promising therapeutic avenues for MASLD.
Lifestyle Modification
Dietary Adjustments

Achieving weight loss through lifestyle modificatictands as a fundamental

therapeutic measure for MASLD. Several dietarytsgias:

e Low Carbohydrate Diets. These diets help reduce body weight and hepatic
fat. However, a meta-analysis found no significdifterence between low-
carb and low-fat diets on liver health in MASLD jeaits>*

e Mediterranean and Hypocaloric Diets Eight RCTs have shown that diets
rich in unsaturated fats improve liver fat and eneylevels in MASLD
patients'®®. A meta-analysis showed that calorie-limited disignificantly

improve ALT, hepatic steatosis, and liver stiffnéé here is a dose-response

Page 40



Review of literature

correlation where greater calorie restriction leatds more significant
improvements in liver function and weight reduction

e Intermittent Fasting: This dietary regimen has garnered attention fer i
efficacy in weight management and ameliorating icasascular and metabolic
risks*’Meta-analyses have shown significant improvememtbady weight,
BMI, ALT, and AST levels in MASLD patients underggi intermittent

fasting'®
Physical Activity

Increased physical exertion, irrespective of dietalterations, markedly
diminishes intrahepatic lipid content and enhante3 and AST level&®. Meta-
analyses have indicated that exercise alone cawmceedisceral, subcutaneous, and

intrahepatic fat, while also improving hepatic ilissensitivity-
Combined Diet and Exercise

Combining diet and exercise yields better improvetmen MASLD than
either alone. A meta-analysis revealed that5é&c body weight reduction improves
hepatic steatosis, and>% reduction enhances the NAFLD activity scbfeThe
combination of exercise and dietary interventioas been found to lower ALT levels
and improve the NAFLD activity score more effeclivéhan either intervention

aloné®?

Pharmacological Interventions for MASLD
Anti-MASH Candidate Drugs

Several drugs targeting Peroxisome Proliferatorivated Receptor (PPAR)
subtypes (PPA&RG/y) show promise due to their capacity to regulatesyic lipid

metabolism and inflammatios.
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Pemafibrate
1. Effects on Liver Function

- Liver Enzymes and Fibrosis: Pemafibrate, acting aaselective PPA&R
modulator, significantly reduces serum levels ofTASLT, and GGT while
elevating serum albumin. It also diminishes hepateatosis and fibrosis

indexed®
2. Mechanisms of Action

- Pemafibrate improves MASLD by promoting the brovgniof white adipose
tissué®, thereby enhancing energy expenditure and redusistgmic insulin
resistancE®. It stimuates fatty acid oxidation in muscle ainei, reducing
triglyceride storage and VLDL productiolf’. Additionally, its activation of
AMPK through increased adiponectin production aideeducing fatty acitf®

and cholesterol synthe&i§ inflammatiort*®, and oxidative stre¥.
3. Vasculoprotective Effects

- Pemafibrate lowers triglyceride synthé&sand VLDL level$*® while
increasing HDL levels and reducing small-dense L@RId remnant
lipoproteins™® It facilitates cholesterol efflux from macrophatfé exhibits
anti-inflammatory effectd® and inhibits vascular smooth muscle cell
proliferation, potentially mitigating cardiovascul@vents in patients with

atherogenic dyslipidemiZ.
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SGLT2 Inhibitors (SGLT2is)
1. Effects on Liver Function

- SGLT2is notably reduce serum AST and ALT le(fd“”) and improve the
FIB-4 indeX*® They also diminish liver stiffness and steatesisassessed by

transient elastography and other non-invasive noisthid 5%
2. Mechanisms of Action

- SGLT2is decrease plasma glucose levels by attemuatenal glucose
reabsorptioff? resulting in weight reduction and improved comynaisk
factors®® They enhance fatty acid oxidation, reduce hefaticand decrease
inflammation and oxidative stress. SGLT2is alsorowp insulin resistance
and lipid metabolism by increasing the glucagormgalin ratio and activating

hormone-sensitive lipase.
3. Vasculoprotective Effects

SGLT2is decrease HbAlc, body weight, and systdimd pressuré* and
elevate HDL-C while reducing TG levEf$®®) They enhance endothelial
function™>’, diminish oxidative stress and inflammation, aratably lower

major adverse cardiovascular events in individuéll type 2 diabeté3®
GLP-1RAs in MASLD Treatment
1. Effects of GLP-1RAs on Liver Enzymes, Hepatieg&dbosis, and Fibrosis

- After 12 months of dulaglutide therapy, there'sgmificant improvement in
serum GGT levels and NAFLD activity score amongetyp diabetes

patients®®.
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- Meta-analyses reveal that GLP-1RAs enhance liveryrars®, liver
histology scores for steatosis and fibrB¥jsand decrease liver fat content

measured by MRf?

2. Mechanisms for MASLD Treatment Using GLP-1RAs

GLP-1RAs boost pancreatic insulin release whileicguy glucagon, delaying
gastric emptying, and suppressing postprandial tgyypeemia and appetite,
thereby leading to reduced energy intake and bazlghi!®31%°)

- GLP-1 acts as a satiation signal primarily througbal afferent$®.

- Higher insulin and lower glucagon levels decreagamione-sensitive lipase
activity, reducing triglyceride breakdown and fadtyid release, which lowers
fatty acid influx into the liver.

- GLP-1RAs reduce inflammation and oxidative strassshown by lower CRP

and TNFe levels and higher adiponectin. This activates AMRKproving

MASLD symptoms?®’.
3. Vasculoprotective Effects of GLP-1RAs

- GLP-1RAs decrease systolic blood pressure, bodghweand hemoglobin
Alc levels®®

- -They ameliorate atherogenic postprandial hypehipiid® and enhance
endothelial functioH®, providing cardioprotective benefits.

- -Meta-analyses suggest that GLP-1RA therapy swamtly reduces the risk of
major adverse cardiovascular events , extended MAG@HE-cause mortality,

and cardiovascular mortalit.
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4. Comparison of SGLT2is and GLP-1RAs for MASLD

- Reviews and analyses indicate that semaglutidggliitide, and dapagliflozin
are effective treatments for MASLD, with semaglatikhibiting a therapeutic
edgé’?

- GLP-1RAs notably reduce visceral fat and triglyderievels compared to

SGLT2id"®

- -While PPAR agonists and GLP-1RAs enhance histodgispects of MASH,

SGLT2is reduce liver fat contéft
5. Combination Therapy Using SGLT2is and GLP-1RAs

- Administration of dulaglutide alongside SGLT2is fi2 months significantly
improves serum GGT levels and NAFLD activity scdfeand a potential

decline in the FIB-4 index.
Combination Therapy of SGLTZ2is and Pemafibrate

- Pemafibrate alone reduces AST, ALT, and GGT lewelsle increasing
albumin in hypertriglyceridemia patients.

- The combined therapy of pemafibrate and SGLT2isddiopromise in
improving AST levels and the AST/ALT ratio, indigag potential benefits for

advanced liver fibrosis.

Conclusion

- Effective management of MASLD involves a comprelensapproach
encompassing lifestyle modifications, pharmacolaimterventions, and

surgical procedures.
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- Foundational strategies such as diet and exerceseracial, while bariatric
surgery and intragastric balloons offer significamenefits for patients
requiring more intensive interventions.

- Combining these approaches can lead to substant@bvements in liver

health and overall prognosis for MASLD patients.
Linking MASLD and ASCVD

The etiopathogenesis, risk factors, and diagnostiteria for MASLD,
ASCVD, and Metabolic syndrome exhibit significamingarities, intertwining as a
complex network where one disease can exacerbatbeanNotably, cardiovascular
disease (CVD) emerges as the primary cause of litypria patients with NASH,
particularly those without advanced cirrhosis. Gansely, significant hepatic-related

morbidity and mortality are closely associated N#\SH-cirrhosis.

“In a meta-analysis by Mantovani et al., encompas$i,802,226 adults from
36 longitudinal studies with a median follow-up&5b years, NAFLD was linked with
a moderately elevated risk of fatal or non-fatal CC\évents. Notably, this risk
significantly escalated with the severity of NAFLParticularly in relation to fibrosis

stage, irrespective of confounding metabolic faxctdt
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Therapeutic interventions
' Improve

Cardiometabolic risk factors for MASLD Components of metabolic syndrome

Obesity, visceral obesity Obesity, visceral obesity
Impaired glucose metabolism Impaired glucose metabolism
High blood pressure — High blood pressure
Low HDL-C Low HDL-C
High TG J k High TG J

¥

Possible accumulated lipids, lipoprotein
and apoprotein in the liver with MASLD

[ FA, TG, Cholesterol, VLDL, Apo CIII ]\7

I By

[ Hepatic steatosis and fibrosis

Therapeutic interventions

FIGURE VIII: Linking ASCVD with Metabolic Syndrome

Hence, therapeutic approaches targeting equady fibrosis and ASCVD are
imperative intended for effectively treating MASLInterferences that ameliorate
cardiometabolic hazard factors may confer ben#gitsmproving MASLD outcomes.
However, the precise effects of such therapeutiasmess on lipid, lipoprotein, and
apoprotein buildup in the liver, as well as hepateatosis and fibrosis, require further
elucidation. Additionally, the specific lipid faatovital for MASLD development

remains principally unidentified, warranting futuesearch in this area.

A study by Alkhouri et al. found that lipid ratidscrease progressively from
patients with normal biopsies to those with simgleatosis and then to those with
NASH. This rise in lipid ratios positively corredst with the NAFLD activity score

(NAS) and its individual histological featuts The study highlights the link
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between the severity of liver injury and inflamnaatiwith increased cardiovascular
risk and an atherogenic lipid profile. These firgtirsuggest that liver inflammation
may contribute to the development of atherosclsyosmphasizing the connection

between different histologic subtypes.

Role of Fibrosis and Markers

Progressive liver fibrosis stands as the primaryseaof organ failure in
chronic liver diseases, including MASLD. Advanceitbrdsis can culminate in

cirrhosis, leading to liver failure, portal hypersgon, and hepatocellular carcinoma.

Fibrosis manifests diverse spatial patterns ansesrfrom various prevalent

mechanisms based on underlying causes of parentiameage.

Early detection of fibrosis is crucial for initiati anti-fibrotic therapies

capable of halting or reversing this process.

Notably, fibrosis serves as a robust predictoriwdrirelated outcomes and

cardiovascular disease in patients with NAFLD.

However, detecting liver fibrosis poses challenges,affected individuals
often lack specific clinical manifestations or la#tory findings. Liver biopsy, the
gold standard for confirming fibrosis stage, isaswe and costly, with potential
complications. Hence, there is a pressing needéimble, non-invasive diagnostic

methods to identify fibrosis in patients with MASLD

Several noninvasive scoring systems, includingfibwsis-4 index (FIB-4),
NAFLD fibrosis score (NFS), and AST/platelet ratiodex (APRI), have been

developed to stratify fibrosis stage.
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Origin of APRI

Originating from a study by Wai et al. in 2003, thBRI was devised based
on platelet count, AST level, and ALP level as ipeledent predictors of significant
fibrosis and cirrhosis in treatment-naive chroniephiitis C patienté?2 The APRI
demonstrates simplicity and comparable accuragyedicting fibrosis and cirrhosis,

offering a valuable tool for non-invasive fibrosissessment in patients with MASLD.

The aspartate aminotransferase to platelet ratlexifAPRI) is a diagnostic
tool designed to assess liver fibrosis and cirdygsarticularly useful in regions with
limited access to advanced medical resources.illzast the inverse relationship
between the stage of liver fibrosis and the lee¢lAST (aspartate aminotransferase)

and platelet count.
APRI Formula

The APRI is calculated with the following formula:

AST level (/ULN)
Platelet counts (10°/L)

APRI = X 100

FIGURE IX : APRI FORMULA

Studies and Performance
1. Meta-Analysis by Lin et al. (2011
e Context. Examined APRI's effectiveness in predicting fidsoin HCV-
infected patients.
e Results Demonstrated moderate diagnostic utility. Althbulgss accurate
than some other noninvasive methods, it remainspiteéerred choice in

resource-limited areas.
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2. Study by Khan DA, Fatima-Tuz-Zuhra et al*®*
e Sample 120 patients.
e Fibrosis Breakdown
o No fibrosis (F0): 8.3%
o Portal fibrosis (F1): 38%
o Septal fibrosis (F2): 28%
o Bridging fibrosis (F3): 18%
o Cirrhosis (F4): 8%
e Findings:
o Significant fibrosis (AUC = 0.82) at cut-offs off0and 1.5:
NPV: 78%
PPV: 72%
Sensitivity: 66%
Specificity: 83%
o Advanced fibrosis (AUC = 0.87) at cut-offs of 0.&0d 1.75:
NPV: 95% (at 0.90)
PPV: 78% (at 1.75)

o Correctly identified significant fibrosis in 48% cofses and advanced

fibrosis in 66%.

Page 50



Review of literature

3. Study by Jain P, Tripathi BK et al®

e Sample 51 patients (17.64% Hepatitis B, 13.72% Hepatiis 49.01%

chronic alcoholics).

e Findings:

o

Accurately classified 96.1% of cirrhosis cases.

o AUC: 0.973 at a cut-off of 0.65.

o NPV and PPV: 96% and 96.1%.

o

Sensitivity and Specificity: 96% and 96.1%.

4. Study by Johannessen, A., Stockdale, A.J., Heori, M.Y.R. et al®

e Context: Assessed non-invasive fibrosis markers for clordmépatitis B in

Africa.

e Findings:

o Using transient elastography as a reference:

WHO-recommended cirrhosis threshold (>2.0): Sensiti

16.5%.

Optimized thresholds:

Rule-in (>0.65): Sensitivity: 56.2%, Specificity0%.

Rule-out (<0.36): Sensitivity: 80.6%, Specificiga.3%.

o Conclusion: The WHO threshold is too high for swdit&an Africa;

suggested improved thresholds for better diagnastaracy.
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Conclusion

APRI is a simple and cost-effective tool for assesdiver fibrosis and
cirrhosis, especially beneficial in areas with tiedi healthcare resources. Although
not as precise as some other non-invasive methisdsimplicity and accessibility
make it a valuable diagnostic tool. The studiesenged indicate its moderate to high
accuracy and suggest potential improvements instimid values to enhance its

effectiveness in different populations.
Comparision with Other Non invasive Markers

A meta-analysis revealed that the accuracy of sgicdl biomarkers varies
based on the level of liver fibrosis. “For any |ewéfibrosis, all models demonstrated
reasonable precision. For substantial fibrosis, RioMeter, FibroTest, and NFS
replicas showed high accuracy, whereas APRI, FIBAdl, the BARD score displayed
moderate meticulousness. When assessing advarwedidi the ELF, FibroMeter,
FIB-4, and NFS models exhibited high accuracy, alile BARD score, FibroTest,
and APRI indicated moderate accuracy. In the casmrhosis, only FIB-4 showed

high meticulousness, while APRI and NFS had modatitgnostic accuracy’”

The APRI consistently showed reasonable diagngsécision for all degrees
of liver fibrosis severity, from early stages torlkeosis. This finding aligns with prior
meta-analyses indicating moderate accuracy for ARRValuating advanced fibrosis.
However, some studies have stated discrepancigs @ffectiveness for anticipating
liver fibrosis. “Due to these conflicting resultse MASLD practice guidelines from
the AASLD, American College of Gastroenterology, danAmerican
Gastroenterological Association recommend usingRhig4 or NFS score to find

patients with MASLD at stage 3 or 4 fibros?:
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Cardiac Risk Scores
ASCVD Score

The ASCVD Risk Score is an essential tool intenttedevaluating the 10-
year risk of atherosclerotic cardiovascular evestssh as myocardial infarction or

stroke, in individuals without prior cardiovascutiiseast®.

Developed from extensive longitudinal studies ltke Framingham Heart
Study and the Atherosclerosis Risk in CommunitidRIC) Study, the algorithm

incorporates traditional cardiovascular risk fastancluding:

1. Age
2. Sex
3. Race
4. Total cholesterol
5. HDL cholesterol
6. Blood pressure
7. Diabetes status

8. Smoking status

The ASCVD Risk Score is integrated into variousicil guidelines, such as
those from the American College of Cardiology (AC&)d the American Heart
Association (AHA), which recommend its use in asluliged 40 to 75 years for

primary prevention strategies.

The score aids clinicians in decision-making regeydhe initiation of statin

therapy, lifestyle modifications, and other interttens aimed at reducing
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cardiovascular risk. It also enhances patient@im communication, facilitating

discussions about risk factors and preventive nreasy

Despite its widespread use, the ASCVD Risk Scor limitations. Critics
argue that it may overestimate risk in certain pajons, such as those with a lower
baseline risk. Additionally, the reliance on traatial risk factors may not account for
emerging biomarkers and genetic factors contrilgutoncardiovascular risk. Further

research is necessary to refine the score andpoe these novel risk predictors.
Framingham Risk Score

The Framingham Risk Score (FRS) is a widely usedl itdended to predict
the 10-year risk of developing coronary heart diseét originates from the extensive
Framingham Heart Study, which began in 1848 he FRS calculates an individual's

risk profile based on several cardiovascular r&kdrs:

° Age

° Sex

° Blood pressure
° Total cholesterol
° HDL cholesterol
° Smoking status
° Diabetes status

Developed by analyzing data from this cohort, tflRSHs recommended by
guidelines from the American College of CardioldgyCC) and the American Heart
Association (AHA) for assessing cardiovascular riekadults. The score helps
determine the need for interventions such as \ifesthanges, medication, and

ongoing risk factor monitoring.
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However, the FRS has limitatiofis It was initially calibrated primarily for
smokers and focused on a predominantly white pdpuala which limits its

generalizability to other groups.
Connecting ASCVD, FRS, and APRI

In a study by Stefano Ballestri and Alessandro Meaui on liver fibrosis in
non-alcoholic fatty liver disease (NAFLD) patienteey explored the non-invasive
evaluation of liver fibrosis and its correlation thvi cardiovascular disease and
mortality, they found APRI to be a reliable markerrule out liver Fibrosis , indicate
that combining APRI with other non-invasive tesés émprove diagnostic accuracy
and provide better stratification of cardiovasculak in NAFLD patients and found
good connection between APRI and cardiovascul&r bessides suggested that the
integration of APRI with other non-invasive techug enhances the overall
prediction of cardiovascular risk and mortalitydiag in better clinical decision-

making for NAFLD patients”.

In research conducted by Ozgur Sert A. et al.,asound that there is a
notable correlation between the Aspartate Aminafienase to Platelet Ratio Index
(APRI) and carotid intima-media thickness (IMT) aibese adolescents diagnosed
with Non-Alcoholic Fatty Liver Disease (NAFLD). Thetudy indicated that a higher
APRI score in these adolescents might be indicativa heightened cardiovascular

risk profile'®.

A meta-analysis by Yi et al reviewed nine studieduding 155,382 NAFLD
patients. It found that higher APRI scores areedlliwith an amplified risk of
cardiovascular illness in unadjusted models. Howetre adjusted models showed

the association was significant for the NAFLD fisiscore but not for APRI®®
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In a study by carlos de mattias et al, in mixedugrof individuals with and
without metabolic syndrome (MetS), the Aspartateidotransferase to Platelet Ratio
Index (APRI) shows a significant correlation witardiovascular risk (CVR). When
the APRI is greater than 0.5, there is a markedease in CVR for both men and
women, with a particularly notable rise in femalddhis increase in CVR is
pronounced in older patients but is significantijgher among younger and
premenopausal women, reaching risk levels typicsdign in mef’® Elevated APRI
in MetS patients is associated with the highest CMRels, underscoring the
importance of liver fibrosis as a critical predictof cardiovascular disease in
individuals with both conditions. Overall, our fings emphasize the utility of APRI

as a straightforward and reliable score for prémtic€EVR in metabolic patients®

Finney et al. (2023) provide a detailed examinatbthe relationship between
NAFLD and atherosclerotic cardiovascular diseas8@XD) and the biomarkers of
NAFLD, highlighting the pathophysiological mechans that link these two
conditions. According to their research, NAFLD istonly a marker of metabolic
risk but also an active contributor to the develepmand progression of ASCVD.
The article underscores that inflammation, insudigistance, and lipid abnormalities
are central to the pathogenesis of both NAFLD afCXD, creating a vicious cycle

that exacerbates cardiovascular rigk.

The above study also identifies the need for furttesearch, as despite
substantial evidence indicating a link between hiegaomarkers and cardiovascular
disease (CVD), further research is necessary, @& studies do not demonstrate a
significant connection. If this relationship remminstrong and consistently
reproducible, non-alcoholic fatty liver disease @) and its biomarkers could

play an important role in imminent cardiovasculak mprediction. They might serve
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as risk-enhancing factors or be integrated into mandiovascular risk prediction

models.

Our study, aims to explore this lacunae and sty link between non-
invasive liver fibrosis scores, and Cardiovasculak and patients with metabolic

syndrome.
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MATERIALS AND METHODS

Study Design:A crosssectionaktudyin atertiary careHospital

Source of Data: Inpatient and out patient department at KLE Prabhakore

charitable hospital will be the source.
Study Period: 1 year from January 2023 to December 2023

Sample Size:sample size at 95% confidence interval 20% alloe/adstor and 10%

attrition

N= (Zirw2+ Zipn)’ (SDP+ SD2) / (x1- x2)°

n = (1.96+0.85)x (0.6F + 0.43) / (32.38-32.0%)
n=33.2

n= 33

minimum required sample size =33 x 2 = 64

Sampling technique: Written informed consent will be taken from all the

participants at the time of admission.
1.1Inclusion Criteria: International Diabetes Federation(IDF) DEFINITION:
(IDF) established the following criteria to defithee MetS: i.e.

e Waist circumference (WC) > 90 cm* in males or >d8@* in females

e Systolic Arterial Pressure (SAP)130 mmHg or diastolic blood pressure

85 mm Hg or on drug treatment for hypertension)
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e Fasting plasma glucose (FPS)L00 mg/dL (or drug treatment for elevated

glucose)

e Triglycerides (TG) > 150 mg/dL (or drug treatment for elevated
triglycerides); high density lipoprotein (HDL) caemtration < 40 mg/dL in

males or < 50 mg/dL in females (or drug treatmentfyslipidemia).

Increased values of WC and the contemporary presehtvo or more other

criteria leads, according to the aforementioneéhdaf, to the diagnosis of MetS.

*|DF values for Indian Asians.

Exclusion Criteria:

e Chronic alcoholic

e Cardio vascular diseases ( k/c/o heart failure/okicoronary arterial
disease, k/c/o acute arrhythmias)

e k/c/o Liver diseases

e Diagnosed Secondary hypertension

e h/o chronic systemic inflammatory diseases ( rheaida arthritis,
systemic lupus erythematosus, multiple sclejosis

e h/o neoplastic diseases with recent onset (lessBayears) and/or under

chemotherapy including failure.

Ethical consideration

The study received approval from the institutional huneghics committee.
Informed written consent was obtained from all ggrants, and only those who

signed the consent form were included in the study.
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Study protocol:

Cases at KLE Dr.Prabhakar Kore charitable hospital medical research
center, Belagavi will be screened and those whfillfthe inclusion and exclusion
criteria will be recruited for the study with themoval of the ethical committee
written informed consent will be taken from all tharticipants enrolled for the study
their data collected and AST to Platelet ratio indell be calculated by further

ASCVD and Framingham risk score calculator willused to stratify CVR.

AST level
AST upper limit of normal
APRI = pper i) ,
Platelet count in (10° per litre)

Framingham Risk Score for Hard Coronary
Heart Disease

INSTRUCTIONS

There are several distinct Framingham risk models. MDCalc uses the "Hard" coronary
Framingham outcomes model, which is intended for use in non-diabetic patients age 30-

79 years with no prior history of coronary heart disease or intermittent claudication, as it
is the most widely applicable to patients without previous cardiac events. See the official

Framingham website for additional Framingham risk models.
When to Use v Pearls/Pitfalls +

Age years
Sex Female Male
Smoker No Yes

Total cholesterol mmol/L &
HDL cholestero mmol/L &
Systolic BP ; mm Hg
Blood pressure being treated with medicines No Yes

Figure X : FRS calculator
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METHODS -

@ cousciy  ASCVD Risk Estimator Plus Estimate Risk

CARDIOLOGY

App should be used for primary prevention patients (those without ASCVD) only.

CurrentAge ® * Sex * Race *

Systolic Blood Pressure (mm Hg) ¥ Diastolic Blood Pressure (mm Hg) *

Total Cholesterol (mg/d) * HDL Cholesterol (mg/dt) * LDL Cholesterol (mg/d) &

History of Diabetes? * Smoker? @ * How long ago did patient quit smoking? *
On Hypertension Treatment? * On aStatin? @ On Aspirin Therapy? @

Figure XI : ASCVD calculator

Data collection procedure: *one year cross sectional study an informed cong#int

be obtained from the patients

*in-patient and out-patient individuals with metéibsyndrome will be identified.

Detailed history and examination would be done.

History including = age, sex, h/o smoking, h/o é&s, h/o hypertension treatment,

on treatment with drugs like statin or aspirin?

Examination including = systolic and diastolic hiigoressure
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Anthropometrical measurements of the patients dioly

Waist circumference (a tape measure just abovhigimnes)

Height

Weight

Bmi

Calf circumference

Will be taken

Investigations

CBC

MR

LFT

HBA1C

LIPID PROFILE

FBS

PPBS

Calculation of cardiovascular risk by ASCVD and FRS

Statistical analysis Data is analyzed using statistical software Rsieer 4.4.0. and
Microsoft Excel. Categorical variables given in tferm of frequency tables.
Continuous variables given in Mean = SD / Mediann(MMax) form. Chi square test

is used to check the association of categoricabbbas with groups. Normality of
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variable is checked by Shapiro Wilk test and QQt.pld data follows normal

distribution, parametric tests will be used. Othisey non-parametric tests will be
used. Two sample t test is used to compare the si&arariables over groups. Mann
Whitney U test is used to compare the distributmn variables over groups.

Spearman’s rank correlation test is used to cheelcorrelation of variables. Kruskal
Wallis test is used to compare the distributiodBRI values over cardiovascular risk
by using Framingham Risk Score and ASCVD. Dunnitessed as post hoc analysis.

P-value less than or equal to 0.05 indicates #tais significance.
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RESULTS

Data contains measurements on 68 subjects. Thmvialy table gives the distribution

of subjects according to Metabolic syndrome.

Table 1: Distribution of subjects according to Metdolic syndrome.

Metabolic syndrome Number of subjects (%)

No 34 (50%)

Yes 34 (50%)

Out of the total subjects, 34 (50%) subjects wekeniified as having Metabolic
syndrome, while the remaining 34 (50%) subjects dmt exhibit Metabolic

syndrome.
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Table 2: Comparison of demographic variables betweeMetabolic syndrome

and Non metabolic syndrome Patients

Metabolic syndrome

Variables | Sub Category Total p-value
No Yes
<50 9 (26.47%) 4 (11.76%) 13 (19.12%)
50-59 10 (29.41% 14 (41.18% 24 (35.299
( ) ( 9 ( 0)0.450f
60-69 9 (26.47%) 10 (29.41% 19 (27.94%)
Age
>70 6 (17.65%) | 6 (17.65%) 12 (17.65%)
Mean + SD
56.97 + 8.65| 58.62 +9.31| 57.79 +8.96| 0.4527
Median
(Min, Max) 56 (40, 70) | 59 (36, 76) | 58.5 (36, 76)
Race Indian 34 (100%) 34 (100% 68 (100%) © 1
F I 15 (44.12% 13 (38.249 28 (41.189~
cox emale ( 0 ( ) ( 0.6225
Male 19 (55.88%)| 21 (61.76% 40 (58.82%)

Abbreviation: C — Chi square test, t — Two sampésst.

In terms of age distribution, the majority of sudtfeare aged between 50 and 59, with

41.18% of Metabolic Syndrome cases in this rangeypared to 29.41% without it.

The mean ages are similar, 56.97 + 8.65 yearshfiget without Metabolic Syndrome

and 58.62 + 9.31 years for those with it. From §juare test and two sample t test, it

is observed that there is no significant differeimcage over Metabolic Syndrome.

All subjects are of Indian race, making race congparirrelevant (p-value = 1).

Among the subjects with Metabolic Syndrome, 38.24@&6e females, while 44.12%

of those without Metabolic Syndrome were femalesonf Chi Square test, it is

observed that there is no significant differenceer distribution between the groups.
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Table 3: Comparison of Medical history of Metabolicsyndrome and Non

metabolic syndrome Patients

Metabolic syndrome
. Sub
Variables Total p-value
Category No Yes
Absent 34 (100%) 3 (8.82%) 37 (54.41%)
Diabetes < 0.00f*
Present 0 31 (91.18%) 31 (45.59%)
Absent 34 (100%) 19 (55.88% 53 (77.94%)
Hypertension <0.00f*
Present 0 15 (44.12%) 15 (22.06%)
Absent 34 (100%) 32 (94.12% 66 (97.06%) 0.5054'C
Hypothyroidism '
Present 0 2 (5.88%) 2 (2.94%)
Absent 34 (100%) 33 (97.06% 67 (98.53%)
BPH 0.999¢'°
Present 0 1 (2.94%) 1(1.47%)
No 34 (100%) 3 (8.82%) 37 (54.41%
On OHA/ Insulin < 0.00f*
Yes 0 31 (91.18%) 31 (45.59%
on No 34 (100%) 21 (61.76%) 46 (67.65% < 0.00F*
Antihypertensives v g 0 13 (38.24%)| 22 (32.35%
No 34 (100%) 28 (82.35%) 62 (91.18% c
On Statin 0.0298'°+
Yes 0 6 (17.65%) 6 (8.82%)
No 34 (100%) 29 (85.29%) 63 (92.65% c
On Aspirin 0.0550f
Yes 0 5 (14.71%) 5 (7.35%)
No 32 (94.12%)| 28 (82.35%) 60 (88.24%) c
Smoker 0.276¢
Yes 2 (5.88%) 6 (17.65%) 8 (11.76%
No 34 (100%) 33 (97.06%) 67 (98.53%
Alcoholic 0.9999'¢
Yes 0 1 (2.94%) 1 (1.47%)
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Abbreviation: C — Chi square test, MC — Chi squdest with Monte Carlo

simulation, * indicates statistical significance.

Among subjects with Metabolic Syndrome, 91.18% hdiabetes, compared to 0% in
non-Metabolic Syndrome group (p-value < 0.001). ifiddally, 44.12% had
hypertension compared to 0% in non-Metabolic Sym#ragyroup (p-value < 0.001).
The use of antihypertensive is higher among thosth Wetabolic Syndrome
(38.24%) compared to those without (0%) (p-valu6.801). The use of statins is
also significantly higher in subjects with MetalboByndrome (17.65%) versus those

without 0% (p-value = 0.0295)

100% 100% mENo BOYes

90%
82.35%
80%
70%
60%

50%

Percentage

40%

30%

20%

10%

0%
NO YES

STATIN USE

FIGURE 1: Distribution of statin use over metabolicsyndrome.
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Table 4: Comparison of Anthropometric Measurementf Metabolic syndrome

and Non Metabolic syndrome Patients

Metabolic syndrome
Variables Total p-value
No Yes
Hip
81.36 £ 5.32 95.9 + 15.93 88.63 + 13.88
circumference < 0.00M"=*
(cm) 82 (72, 90) 91.5 (81, 152) 86.5 (72, 152)
167.5 + 8.07 163.28 +10.4 165.39 +9.48 5
Height (cm) 0.065
168 (152, 186) 165 (132, 186) 166 (132, 186)
67.35 £ 8.08 77.06 £ 13.56 72.21+£12.11 W
. 0.0022"*
Weight (Kg)
66 (55, 85) 75 (56, 110) 70 (55, 110)
23.27 £1.35 28.88 £ 4.15 26.07 £ 4.17
BMI Kg/m2 < 0.001"W*
23.64 (20.2, 25.95) 27.7 (21.1, 39.44)| 24.94 (20.2, 39.44)

Abbreviation: MW — Mann Whitney U test, t -Two skntgest, * indicates statistical

significance.

Individuals with Metabolic Syndrome have a sigrafitly larger hip circumference

(p-value < 0.001), higher weight (p-value =0.002&)d higher body mass index

(BMI) (p-value < 0.001) compared to those withdwg syndrome.
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Table 5: Comparison of Blood pressure of Metabolisyndrome and Non

Metabolic Syndrome Patients

Metabolic syndrome
Variables Total p-value
No Yes
120.94+£7.02 | 127.35+8.89| 124.15+8.58 v
SBP 0.004
122 (100, 132)| 128 (110, 146)| 122 (100, 146)
78.24 +6.05 83.62+7.06 | 80.93+7.06 AW
79 (70, 90) 86 (70, 92) 80 (70, 92)

Abbreviation: MW — Mann Whitney U test, * indicagatistical significance.

The difference in systolic blood pressure (SBP\eeh the two groups is statistically

significant (p-value = 0.0041). Similarly, thereassignificant difference in diastolic

blood pressure (DBP), with those with Metabolic &gme having higher DBP

compared to those without (p-value = 0.0014).
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Table 6: Comparison of Laboratory Parameters Of Me&bolic Syndrome and

Non Metabolic syndrome.

Metabolic syndrome

Variables Total p-value
No Yes
Haemoglobin | 13:15+2.33 12.48+2.1 12812222 | o aw
(g/dl) 12.9 (9.6, 18.2) | 12.25 (9.5, 17.1)| 12.6 (9.5, 18.2)
10.96 = 5.83 10.56 + 3.64 10.76 + 4.83 "
TLC(x103/pl) 0.547¢
9.05(4.2,30.8) | 10.3(3.9,19.7) | 9.9 (3.9, 30.8)
317.32+116.06| 235189273 | 27625+ 11217 __
Platelets(x103/ul '
305.5 (115, 657)| 203.5 (118, 487) | 245.5 (115, 657)
2249+10.47 | 27.92+17.11 | 2521+14.34 "
Urea(mg/dl) 0.1812
20.05 (6.46, 46.3) 22.4 (10,87) | 21.6 (6.46, 87)
Creatining 0.84+0.18 0.98 + 0.48 0.91+0.37 0.4041W
(mgfdi) 0.84 (0.46, 1.25) 0.88 (0.41,2.7) | 0.86 (0.41, 2.7)
Total Bilirubin 0.88+0.63 0.67 +0.31 0.77+0.5 -
(mgfdi) 0.86 (0.11, 2.88)| 0.58 (0.22, 1.57) | 0.68 (0.11, 2.88)
Direct 0.39 + 0.27 0.28 +0.15 0.34 +0.23 "
Bilirubin(mg/dl) | ¢ 35 (0.06,1) | 0.23(0.09,0.64)| 0.29 (0.06, 1)
Total 6.88 + 0.61 6.75 + 0.91 6.81+0.77 05123
Protein(g/dI) 6.65 (6, 8.1) 7(4.2,8.3) 6.85 (4.2, 8.3)
3.81+0.51 3.77 +0.65 3.79 + 0.58
Albumin(g/dl) 0.7718
3.8 (2.8, 5) 3.9 (2.2, 4.7) 3.8 (2.2, 5)
3.04 + 0.49 3.02+0.52 3.03+0.5
Globulin (g/dI) 0.8670
32, 4.1) 3(1.9, 4.2) 3(L9, 4.2)
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ALT (SGPT) | 1994%10.13 28 +17.1 23971453 | o,
G 17.5(10,49) | 25.5(11,100) | 21.5 (10, 100)
AST (SGOT) | 28:53%128 35324277 | 3L93%2169 | o 4w
um 27.5 (11, 76) 27 (10, 127) 275 (10, 127)
ALK, 79.09£2276 | 100.68+27.43 | 89.88%27.27 | _ .
Phosphatase (U/) g1 (16, 139) 98 (63, 188) 88 (16, 188)
Cholesterol | 15415+39.65 | 147.68+4727 | 150.91+4342| . .,
(mgfdi) 147.5 (68, 230) | 134.5 (52, 230) | 144.5 (52, 230)
100.35 + 36.88 98.03 + 39.76
LDL (mg/dl) 95.71 + 42.87 0.6334
99 (20, 165) | 88.5(23,179) | 95 (20, 179)
42.35+14.11 | 30.88+10.57 | 36.62+13.65 0,001+
HDL (mg/dI) <9
42 (11, 74) 30 (11, 50) 38 (11, 74)
120.03+48.27 | 137.76+5457 | 128.9+51.91 w
TG (mg/di) 0.1977"
119 (42,288) | 136 (42,271) | 121 (42, 288)
L DUHDL 2.58 +1.06 3.56 +2.21 3.07 +1.79 00754
RATIO 2.42(0.73,5) | 3(0.77,11.07) | 2.7(0.73, 11.07)
574+0.6 8.03+1.77 6.89+1.75
HbAlc (% < 0.001"=*
5.6 (5, 8.1) 8.05 (5.4, 13.4) | 6.1 (5, 13.4)
100.53+18.66 | 162.94+57.93 | 131.74 +53.04
FBS (mg/dl) < 0.00"W*
98 (72, 164) 141 (90,321) | 120 (72, 321)

Abbreviation: MW — Mann Whitney U test, t - Two phan test, * indicates statistical

significance.

Individuals with Metabolic Syndrome have signifitdgnlower platelet counts (p-

value < 0.001), higher ALT (p-value = 0.0092), leglalkaline phosphate (p-value =

0.0453) and lower HDL (p-value < 0.001), comparedhise without the syndrome.
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Additionally, they exhibit higher levels of HbAlp-{alue < 0.001), and fasting blood
sugar (FBS) (p-value < 0.001) compared to subjedtisout Metabolic Syndrome.
However, no significant differences are observe@amameters such as hemoglobin,
total leukocyte count, urea, creatinine, totalrbbin, direct bilirubin, total protein,

albumin, globulin, cholesterol, LDL, TG and LDL/HDhtio between the two groups.
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Platelets

ALT

300 1

200 A

N'o Yés
Metabolic syndrome
Figure 2: Mean plot of platelets in Metabolic syndome and Non Metabolic

syndrome subjects

30 1

20 A [

No Yes
Metabolic syndrome

Figure 3: Mean plot of ALT in metabolic syndrome ard Non Metabolic

syndrome subjects
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Table 7: Comparison of Additional tests between Meibolic syndrome and Non

Metabolic syndrome Patients

Metabolic syndrome

Variables Sub Category Total p-value
No Yes
Loss of sensation 0 8 (23.53%) 8 (11.76%0) 4c
Monofilament 0.007
Normal 34 (100%) 26 (76.47%) 60 (88.24%)
LVH 0 4 (11.76%) 4 (5.88%)
Non-specific change 0 4 (11.76%) 4 (5.88%)
Non-specific
C
ECG changes, LVH 0 1(2.94%) 1 (1L47%) <0-001
Non-specific t wave
changes 0 1 (2.94%) 1(1.47%
Normal 34 (100%) 24 (70.59%) 58 (85.29%)

Abbreviation: MC — Chi square test with Monte Cadonulation, MW — Mann

Whitney U test, * indicates statistical significanc

Loss of sensation, assessed using a monofilam&ntgesignificantly more prevalent

among individuals with Metabolic Syndrome compartd those without (p-

value=0.0070). Similarly, abnormalities on ECG aignificantly more frequent in

subjects with Metabolic Syndrome (p-value < 0.001).
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Table 8: Comparison of APRI of Metabolic syndrome ad Non metabolic

syndrome Patients

Metabolic syndrome

APRI Total p-value
No Yes

High likelihood of

fibrosis 0 2 (5.88%) 2 (2.94%)
Intermediate likelihood < 0.007/C*
of fibrosis 3 (8.82%) 20 (58.82%)) 23 (33.82%)
Low likelihood of
fibrosis 31(91.18%) | 12(35.29%) 43 (63.24%)
Mean + SD 0.24+0.11 0.6+0.38 | 0.42+0.33 w
< 0.001"*

Median (Min, Max) | 0.2 (0.1, 0.5) | 0.5 (0.2, 1.6)| 0.3 (0.1, 1.6)

Abbreviation: MC — Chi square test with Monte Cadonulation, MW — Mann

Whitney U test, * indicates statistical significanc

Individuals with Metabolic Syndrome showed highesgortions of intermediate and
high likelihood of fibrosis compared to those witihowith a mean APRI score of 0.6
+ 0.38 in the Metabolic Syndrome group comparedo®4 + 0.11 in the non-

Metabolic Syndrome group (p-value < 0.001).
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100% ENo HYes
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I
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FIBROSIS LIKELIHOOD FIBROSIS FIBROSIS
APRI BASED LIKELIHOOD OF FIBROSIS

Figure 4: Distribution of APRI based likelihood of fibrosis in metabolic

syndrome and Non metabolic Syndrome Subjects
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Figure 5: Mean plot of APRI in Metabolic syndrome and Non Metabolic

Syndrome Patients.

Page 76



Results

Table 9: Comparison of Cardiovascular Risk ScoresfdVetabolic syndrome and

Non-Metabolic syndrome Patients

Metabolic syndrome
Variables | Sub Category Total p-value
No Yes
Borderline risk| 5 (14.71%) 7 (20.59%) 12 (17.65%)
High risk 1 (2.94%) 11 (32.35%) 12 (17.65%])
< 0.001¢*
Intermediate
risk 7 (20.59%) | 13 (38.24%) 20 (29.41%)
ASCVD
Low risk 21 (61.76%) 3 (8.82%) 24 (35.29%
Mean £ SD 1544 £9.9
5.81 £5.61 10.62 +£9.35 | < 0.001MW=*
Median (Min, 13.7 (1.5,
Max) 3.1 (0.6, 22.7) 38.5) 7 (0.6, 38.5)
High risk 2 (5.88%) 11 (32.35%) 13 (19.12%)
Intermediate < 0.001MC*
risk 4(11.76%) | 14 (41.18%) 18 (26.47%)
FRS Low risk 28 (82.35%) | 9 (26.47%)| 37 (54.41%)
Mean = SD 7.55 £ 7.03
16.68 + 12.22| 12.11 +10.91| < 0.001"*
Median (Min, 5.55 (0.8,
Max) 32.78) 12 (0.1, 57.4)| 8.75 (0.1, 57.4

Whitney U test, * indicates statistical significanc

Abbreviation: MC — Chi square test with Monte Cadonulation, MW — Mann
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For the ASCVD risk scores, individuals with Metabdbyndrome were more likely
to fall into higher risk categories. SpecificalB2.35% of individuals with Metabolic
Syndrome were classified as high risk, comparednly 2.94% without Metabolic
Syndrome. Similarly, a larger proportion of thosghvwMetabolic Syndrome were in
the intermediate risk category (38.24% vs. 20.59%)nversely, a majority of
individuals without Metabolic Syndrome were in tloev-risk category (61.76% vs.
8.82%). The mean ASCVD risk score was significaritlgher in the Metabolic
Syndrome group (15.44 + 9.9) compared to thoseowitlf5.81 + 5.61) indicating

statistical significance (p-value < 0.001).

The FRS scores also showed significant differend®shigher percentage of
individuals with Metabolic Syndrome were in the hvgsk category (32.35% vs.
5.88%) and intermediate risk category (41.18% Vk.78%) compared to those
without Metabolic Syndrome. Conversely, a greatepprtion of individuals without

Metabolic Syndrome were in the low-risk categor2.85% vs. 26.47%). The mean
FRS was significantly higher in the Metabolic Syode group (16.68 + 12.22)

compared to those without (7.55 £ 7.03) (p-valu®G01).
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Figure 6 : Distribution of cardiovascular risk by ASCVD categories in metabolic

syndrome and Non Metabolic syndrome Subjects.
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Figure 7: Mean plot of ASCVD of metabolic syndromeand Non metabolic

syndrome patients
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Figure 8: Distribution of cardiovascular risk by FRS of metabolic syndrome and

Non metabolic syndrome subjects
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Figure 9: Mean plot of FRS of metabolic syndrome ath Non Metabolic

syndrome Subjects.
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Table 10: Correlation of APRI with FRS according toMetabolic syndrome.

Metabolic syndrome Correlation coefficient p-value’”
Yes 0.4887 0.0034*
No 0.2928 0.0929

Abbreviation: SP — Spearman’s rank correlation test indicates statistical

significance.

For individuals with Metabolic Syndrome, there isignificant positive correlation

between APRI and FRS, with a correlation coeffitien 0.4887 and a p-value of

0.0034. This suggests that higher APRI scores asoceated with higher

cardiovascular risk scores.

In contrast, for individuals without Metabolic Syndhe, the correlation between

APRI and FRS is weaker and not statistically sigaift, with a correlation

coefficient of 0.2928 and a p-value of 0.0929.
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Figure 10: Scatter plot of Framingham Risk Score vith APRI values in subjects

with Metabolic Syndrome.
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Table 11: Correlation of APRI with FRS according toMetabolic syndrome and

age group.
Metabolic _ o <p
Age Group Correlation coefficient p-value
syndrome
<50 0.8 0.2
50-59 0.2587 0.3719
Yes
60-69 0.8186 0.0038*
>70 -0.0290 0.9565
<50 0.3986 0.2879
50-59 0.5698 0.0855
No
60-69 0.3379 0.3738
>70 0.6002 0.2078

Abbreviation: SP — Spearman’s rank correlation test indicates statistical

significance.

For those with Metabolic Syndrome, the correlati®rsignificant and strong in the
60-69 age group (correlation coefficient 0.818&apte = 0.0038), indicating a strong
association between higher APRI scores and incdeaeseliovascular risk. In younger
age groups (<50 and 50-59), the correlations arsitipe but not statistically
significant. For individuals without Metabolic Symne, all age groups show weak
and non-significant correlations, suggesting no miregul relationship between

APRI and FRS in these populations.
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The following table gives the correlation of APRitlwFRS according to Metabolic

syndrome and sex.

Table 12: Correlation of APRI with FRS according toMetabolic syndrome and sex.

Metabolic syndrome Sex Correlation coefficient p-viue S”
Female 0.5963 0.0315*
Yes
Male 0.3503 0.1195
Female 0.3005 0.2765
No
Male -0.0585 0.8119

Abbreviation: SP — Spearman’s rank correlation test indicates statistical

significance.

In females with Metabolic Syndrome, there is a iigant positive correlation
(correlation coefficient of 0.5963, p-value = 0.631lindicating that higher APRI
scores are associated with higher cardiovascuklt. fHowever, in males with
Metabolic Syndrome, the correlation is weaker ard statistically significant
(correlation coefficient of 0.3503, p-value = 0.5)19 For individuals without
Metabolic Syndrome, both females and males showkwead non-significant
correlations (females: correlation coefficient aB@5, p-value = 0.2765; males:

correlation coefficient of -0.0585, p-value = 0.811
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Table 13: Comparison of APRI and cardiovascular ri& by using Framingham

Risk Score.
Cardiovascular risk by using Framingham Risk Score
Metabolic value
syndrome High risk Intermediate Low risk P
risk
0.85+0.43 0.5+0.19 0.44 +£0.41
Yes 0.0056*
0.8 (0.3, 1.6) 0.5(0.2,0.9) 0.3(0.2,1.5)
0.25 £ 0.07 .28+0.1 0.23+£0.12
NG 0 0.28 8 0.5496
0.25 (0.2, 0.3) 0.25 (0.2, 0.4) 0.2 (0.1, 0.5)
0.76 £ 0.46 0.45+0.2 0.28 £0.24
Total < 0.001*
0.6 (0.2, 1.6) 0.5(0.2,0.9) 0.2 (0.1, 1.5)

Abbreviation: K — Kruskal Walllis test, * indicatetatistical significance.

For individuals with metabolic syndrome, APRI vadusre notably higher in those at
high cardiovascular risk (0.85 + 0.43) comparethtuse at intermediate (0.5 + 0.19)
and low risk (0.44 + 0.41), (p-value = 0.0056). mAr@airwise comparisons, it is
observed that there is significant difference benwvdow and high risk (p-

value=0.0045).

In individuals without metabolic syndrome, thereswao significant difference in

APRI values cardiovascular risk (p-value = 0.5496).

Overall, the total sample reveals APRI values @60t 0.46 for high, 0.45 + 0.2 for
intermediate, and 0.28 + 0.24 for low-risk growpgh a highly significant difference
(p-value < 0.001). Further from pairwise comparijsibris observed that, there are
significant differences between low and high-riskups (p-value < 0.001) as well as

low risk and intermediate risk groups (p-value 6035).
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Figure 11: Mean plot of APRI over cardiovascular rsk by using Framingham

Risk Score in subjects with Metabolic syndrome.
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Figure 12: Mean plot of APRI and cardiovascular rik by using Framingham
Risk Score for combined Metabolic and Non Metaboti subjects.
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Table 14: Correlation of APRI with ASCVD according to Metabolic syndrome.

Metabolic syndrome Correlation coefficient p-value’®
Yes 0.4932 0.0030*
No 0.3019 0.0827

Abbreviation: SP — Spearman’s rank correlation test indicates statistical

significance.

For individuals with Metabolic Syndrome, there isignificant positive correlation

(correlation coefficient 0.4932, p-value = 0.003ayicating that higher APRI scores

are significantly associated with higher ASCVD ristores. In individuals without

Metabolic Syndrome, there is a weaker positive a@od-significant correlation

(correlation coefficient 0.3019, p-value = 0.0827).
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Figure 13: Scatter plot of ASCVD with APRI valuesin subjects with Metabolic

Syndrome.
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Table 15: Correlation of APRI with ASCVD according to Metabolic syndrome

and age group.

Metabolic _ o <p
syndrome Age Group Correlation coefficient p-value
<50 0.3162 0.6838
50-59 0.2071 0.4774
Yes 60-69 0.4493 0.1927
>70 0.4928 0.3206
<50 0.4392 0.2369
50-59 0.1899 0.5992
No 60-69 0.3466 0.3609
>70 0.3381 0.5122

Abbreviation: SP — Spearman’s rank correlation test

Among individuals with and without Metabolic Syndre, there is no significant
correlation between APRI and ASCVD across differ@ge groups. This implies that
the association between fibrosis likelihood anddimaascular risk, as measured by
APRI and ASCVD respectively, does not vary sigrifity across different age

groups in individuals both with and without Metalbdbyndrome.
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Table 16: Correlation of APRI with ASCVD according to Metabolic syndrome

and sex.
Metabolic _ o b
Sex Correlation coefficient p-value’
syndrome

Female 0.6556 0.0150*

Yes Male 0.4008 0.0718
Female -0.0288 0.9190

No Male 0.2132 0.3807

Abbreviation: SP — Spearman’s rank correlation test indicates statistical

significance.

Among individuals with Metabolic Syndrome, femal®ow a strong and significant

positive correlation (correlation coefficient 0.&%-value = 0.0150), indicating that

higher APRI scores are significantly associatechviigher ASCVD risk. In males

with Metabolic Syndrome, the correlation is potibut not statistically significant

(correlation coefficient 0.4008, p-value = 0.071&pr those without Metabolic

Syndrome, both females and males exhibit weak anesignificant correlations .
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Table 17: Comparison of APRI and ASCVD in Metabolicsyndrome and Non

Metabolic Syndrome Patients

Metabolic ASCVD
- p-value
igh ris ntermediate ris OW ris
syndrome | Borderline risk High risk | di isk L isk
0.53 +£0.45 0.82+0.42 0.52 £0.27 03+0.1
Yes 0.028¢*
0.5 (0.2, 1.5) 0.7 (0.4, 1.6) 0.5(0.2,1.1) 0.3(0.2,0.4)
0.32+0.11 0.23+0.1 0.22+£0.11
NG 0.3 0.130%
0.3 (0.2, 0.5) 0.2 (0.1, 0.4) 0.2 (0.1, 0.5)
0.44 £0.36 0.78 £0.43 0.42 £0.26 0.23+0.11
Total < 0.001*
0.3(0.2,1.5) | 0.65(0.3,1.6)| 0.35(0.1,1.1) | 0.2(0.1,0.5)

Abbreviation: K — Kruskal Walllis test, * indicatetatistical significance.

For individuals with Metabolic Syndrome, there istatistically significant difference
in APRI values across ASCVD risk categories (p-gafu0.0286). Specifically, those
categorized as high risk for ASCVD have the higmesan APRI value (0.82 £ 0.42),
followed by those with borderline risk (0.53 = OQ)4htermediate risk (0.52 + 0.27),
and low risk (0.3 £ 0.1). Further from pairwise qmamson, it is observed that there is

significant difference between low risk and higskrgroups (p-value= 0.0448).

In contrast, for individuals without Metabolic Syonde, the difference in APRI
values across ASCVD risk categories is not stasiflli significant (p-value =

0.1301).

Overall, the total sample reveals a notable diffeesin APRI levels across ASCVD
risk categories (p-value < 0.001). Further fromnpee comparison, it is observed
that, there is significant difference between lagk rand high-risk group (p-value <

0.001), low risk and intermediate risk group (peeak 0.0328).
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Figure 14: Mean plot of APRI and ASCVD in subjectswith Metabolic syndrome.
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Metabolic subjects .
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Table 18: Correlation of APRI with age according toMetabolic syndrome.

Metabolic syndrome Non-Metabolic syndrome
Variables
Correlation coefficient p-value | Correlation coeffigent p-value
Age (years) 0.1428 0.4204 0.1508 0.3947

Abbreviation: SP — Spearman’s rank correlation ficefnt, * indicates statistical

significance.

For individuals with metabolic syndrome, there ipasitive correlation between age
and APRI, with a correlation coefficient of 0.1428owever, this correlation is not

statistically significant at the conventional leypivalue = 0.4204).

Similarly, for individuals without metabolic syndre, there is also a positive
correlation between age and APRI, with a corretatioefficient of 0.1508. However,

this correlation is not statistically significaqt-yalue = 0.3947).
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Table 19: Comparison of APRI with sex in Metabolicsyndrome and Non

Metabolic syndrome subjects

Metabolic syndrome Non-Metabolic syndrome
Sex Mean + SD Mean + SD
p-value p-value
Median (Min, Max) Median (Min, Max)
0.53+0.39 0.18+ 0.07
Female ( ) ( |
0.5(0.2,1.6 0.2(0.1,0.3
0.298¢"" 0.0049"W*
0.64+0.38 0.28+0.12
Male
0.5(0.2, 1.6) 0.3 (0.1, 0.5)

Abbreviation: MW — Mann Whitney U test, * indicagatistical significance.

In individuals with metabolic syndrome, there acgable differences in APRI levels
based on gender. Males tend to have higher APRIdesompared to females, though

this difference is not statistically significant.

In individuals without metabolic syndrome, highePRI levels is observed in males
compared to females. From Mann Whitney U tesg dbserved that this difference

is statistically significant (p-value = 0.0049).
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Table 20: Comparison of APRI with comorbidities inMetabolic syndrome

group.
Metabolic syndrome
Variables Sub Category Mean + SD
p-value
Median (Min, Max)
0.23+0.06
Absent
sen 0.2 (0.2, 2.3) 0,064
Diabetes 0.64+0.38 '
Present
0.5 (0.2, 1.6)
0.66+ 0.46
Absent 0.5 (0.2, 1.6)
. Ly . Wi
Hypertension 0.53+0.23 08194
Present
0.5(0.2,1.1)

Abbreviation: MW — Mann Whitney U test, * indicagatistical significance.

For individuals with metabolic syndrome, the meaRRA values are significantly
higher in those with diabetes compared to thoskawit diabetes (0.64 + 0.38 vs. 0.23
+ 0.06, p-value = 0.0165). Regarding hypertensibare is no significant difference
in mean APRI values between individuals with anthaiit hypertension in metabolic

syndrome group (0.66 + 0.46 vs. 0.53 + 0.23, p@aD.8194).
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Table 21: Correlation of APRI with anthropometry variables according to

Metabolic syndrome.

Metabolic syndrome

Non-Metabolic syndrome

Variables ) )
Correlation Correlation
o p-value o p-value
coefficient coefficient
Waist
circumference 0.7355 < 0.001* 0.1749 0.3225
(cm)
Height (cm) 0.2421 0.1678 0.2583 0.1402
Weight (Kg) 0.6365 < 0.001~ 0.1756 0.3204

Abbreviation: SP — Spearman’s rank correlation ficefnt, * indicates statistical

significance.

In individuals with metabolic syndrome, there areomsg positive correlations

between APRI and waist circumference (correlatioafficient = 0.7355, p-value <

0.001), weight (correlation coefficient = 0.6365;vague < 0.001), and BMI

(correlation coefficient = 0.6164, p-value < 0.00%)milarly, in individuals without

metabolic syndrome, there are no significant catiehs between APRI with hip

circumference, weight, and BMI.

In contrast, height does not show a significantetation with APRI in individuals

with metabolic syndrome and without metabolic symade.
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Table 22: Correlation of APRI with Blood pressure &cording to Metabolic

syndrome.
Metabolic syndrome Non-Metabolic syndrome
Variables
Correlation Correlation
o p-value - p-value
coefficient coefficient
SBP 0.4199 0.0134* -0.04916 0.7825
DBP -0.0723 0.6845 0.1629 0.3574

Abbreviation: SP — Spearman’s rank correlation ficefnt, * indicates statistical

significance.

In individuals with metabolic syndrome, there issignificant positive correlation
between SBP and APRI, with a correlation coeffitieh0.4199 (p-value = 0.0134).
However, there is no significant correlation betwd2BP and APRI in individuals

with metabolic syndrome.

In individuals without metabolic syndrome, neitl&8P nor DBP shows a significant

correlation with APRI.
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Table 23: Correlation of APRI with laboratory parameters in Metabolic

syndrome and Non metabolic syndrome Patients.

Metabolic syndrome

Non-Metabolic syndrome

Variables Correlation Correlation
coefficient p-value coefficient p-value
Haemoglobin (g/dl) -0.0573 0.7474 0.5292 0.0015*
TLC(x103/pl) 0.2505 0.1530 0.0083 0.9628
Urea(mg/dl) -0.0053 0.9761 0.0754 0.6718
Creatinine (mg/dl) 0.1873 0.2888 0.2486 0.1562
Total Bilirubin (mg/dl) 0.3468 0.0445* 0.3140 0.0705
Direct Bilirubin(mg/dl) 0.1897 0.2827 0.2862 0.1008
Total Protein(g/dl) -0.1085 0.5415 0.1041 0.5581
Albumin(g/dI) -0.2110 0.2310 0.0487 0.7843
Globulin (g/dI) 0.0317 0.8589 0.1468 0.4075
ALT (SGPT) (U/l) 0.2501 0.1538 0.4369 0.0098*
ALK. Phosphatase (U/l) -0.0810 0.6596 0.2381 0.1751
Cholesterol (mg/dl) 0.3923 0.0217* -0.2343 0.1823
LDL (mg/dl) -0.0949 0.5935 -0.1280 0.4706
HDL (mg/dl) -0.4577 0.0065* 0.0023 0.9898
TG (mg/dl) 0.0234 0.8953 0.0476 0.7891
LDL/HDL RATIO 0.0783 0.6598 -0.0687 0.6996
HbA1Lc (% 0.4106 0.0159* 0.0369 0.8359
FBS (mg/dI) -0.1610 0.3630 0.3003 0.0845

Abbreviation: SP — Spearman’s rank correlation ficefnt, * indicates statistical

significance.
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In individuals with Metabolic syndrome, significamgositive correlations were
observed between APRI and total bilirubin (corielatcoefficient = 0.3468, p-value
= 0.0445), cholesterol (correlation coefficient.3%23, p-value = 0.0217) and HbAlc
(correlation coefficient = 0.4106, p-value = 0.0},58hile HDL showed a significant

negative correlation (correlation coefficient =4877, p-value = 0.0065).

In contrast, for individuals without Metabolic syodhe, significant positive
correlations were found between APRI and hemogldborrelation coefficient =
0.5292, p-value = 0.0015), ALT (correlation coeffitt = 0.4369, p-value = 0.0098)
and AST (correlation coefficient = 0.6088, p-valge0.001), with a significant
negative correlation observed with platelets (datren coefficient = -0.5066, p-value

= 0.0022).
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DISCUSSION

“The metabolic syndrome (MetS, Syndrome X, Insulisistance syndrome,
IRS) is a constellation of several cardiovascukl factors promoting atherosclerotic
cardiovascular disease (ASCVD). It consists of #memgenic dyslipidemia (i.e.
elevated triglycerides, low high density lipoproteholesterol (HDL-C)), elevation of
blood pressure and glucose, prothrombotic and flaoimatory states. Metabolic
syndrome is a complex web of metabolic factors #énatassociated with a 2-fold risk
of CVD and a 5-fold risk of diabetes. Asian Indiaare at a high risk of developing

diabetes and CVD as the number of cases are cem$ysincreasing.”

This study was done to assess the APRI in metalawict non metabolic
syndrome patients, its correlation with varioustdes, and its correlation with

ASCVD and FRS scores to stratify Cardiovasculd. ris

Our study done on a sample of 68 patients, ouheftbtal which, 34 (50%)
were Metabolic Syndrome subjects, and 34(50%) wéoe-Metabolic Syndrome

subjects (controls).

In terms of age distribution in our study, the meyoof subjects are aged
between 50 and 59. The mean ages are similar, 38831 years for Metabolic
Syndrome subjects and 56.97 * 8.65 years in Nomdpodéit syndrome subjects. In a
study by Carlo De Matteis, Marica Cariello et alaneages were 61.31+ 0.52 in the
metabolic syndrome group and 52.58+0.59 in the Nmmabolic syndrome grotp

The age group were similar in our study and therostudies.

Among the subjects with Metabolic Syndrome, 38.24%re females and
61.76% were males, while 44.12% of the Non Metab8yndrome subjects were

females and 55.88% males. It is observed that fsare significant difference in sex
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distribution between the groups. In a study by €&¢ Matteis, Marica Cariello et al
there were 48% females and 42% males in the matadghdrome group and 50%
females in the Non-Metabolic syndrome grblip Similar to our study with no

significant difference in sex distribution betwebe two groups.

In our study on comparing the diabetic parametefk,individuals with
metabolic syndrome had a significantly higher pkenee of diabetes (91.18%). Due
to increased prevalence of diabetics in the mei@bghdrome group, the use of OHA
(77.4%) and insulin(22.5%) is significantly highamong those with Metabolic
Syndrome (91.18%). When comparing the related Lalbes both HBA1c(8.03 +
1.77) and FBS( 162 + 57.93) in Metabolic syndrorabjects show comparatively
higher values with significance (p value < 0.0@%) compared to Non-Metabolic
Syndrome group . In the study by Carlo De Mattisiarica Cariello et, the metabolic
syndrome group subjects had significantly high lewé Blood glucose (121.4 £ 2.02)
and HBAlc (7.1% + 0.8f°® This study does not mention the exact number of
diabetics. The mean HBALlc level was found to beBB% among Indian diabetics
in a study by Unnikrishnan et &8 In our study population there was increased

prevalence of uncontrolled diabetics.

In our present study, significantly high number safbjects in metabolic
syndrome group had hypertension (44.12%) compareabh-Metabolic Syndrome
group (0%). The use of antihypertensive is higheromlg those with Metabolic
Syndrome for treating the same. In comparing tleo8IPressure measurements both
SBP and DBP had significantly higher values (p-gatu10.0041) in the Metabolic
syndrome group with SBP (127.35 + 8.89) and 83.62.G6) compared to Non-
metabolic syndrome group(120.94 + 7.02 and 78.840%). In the study by Carlo De

Matteis, Marica Cariello et al, there was a siguifit difference (p<0.05) of SBP and
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DBP in-between Metabolic syndrome group (134+ (hél 81.4 + 0.73) and Non-

Metabolic syndrome group (124.0 + 0.28 and 76.9.27§°. Both studies show

higher SBP and DBP in Metabolic Syndrome subjects.

In comparing anthropometric measures, in our studgjviduals in the

Metabolic Syndrome group have a significantly largg circumference (p-value <

0.001), higher weight (p-value =0.0022), and highedy mass index (BMI) (p-value

< 0.001) compared to those in the Non-Metabolicdsyme group. In the study by

Carlo De Matteis, Marica Cariello et al they fousithilar characteristics with higher

weight (p<0.05), hip circumference (p<0.05) and BdMI0.05) among MetS

patients®®. Our study had more significant difference betwete weight of

metabolic syndrome patients and non metabolic syndrpatients due to prevelance

of both undernutrition and obesity among adultsdia.

199

(Kalra, Sanjay et al)

Variable our Study —| our Study - | our Carlos de- Carlos de- | Carlos de-
MetS Yes Non-MetS | Study | Study - MetS| Non-MetS study
(Mean£SD)| (Meanzx | p-value Yes (Mean £ SD)| (p-value)
SD) (Mean + SD)

BMI (Kg/m?) | 28.88 £4.15| 23.27 +1.35<0.001| 29.1+4.3 245+3.2| <0.001

Weight (Kg) | 77.06 £13.56 67.35+8.080.0022| 83.21 +1.32| 76.89+ 0.71 <0.05

Waist 95.9+1593| 81.36 +5.32<0.001| 102.3+12.5| 88.7+10.2 <0.001
Circumference

(cm)

Table I: comparison of baseline anthropometric chaacteristics of both studies

In our study, Individuals with Metabolic Syndromave significantly lower

HDL (p-value < 0.001), compared to those in the Netabolic syndrome group.

Additionally, they exhibit higher levels of LDL (¥376 + 54) in metabolic syndrome

subjects and (120.03 + 48) in subjects without imgta syndrome. Though not
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statistically significant. The use of statins isaskignificantly higher in subjects with
Metabolic Syndrome (17.65%) versus those in Nonaldelic syndrome group. In the
study by Carlo De Matteis, Marica Cariello et aé tmetabolic syndrome group
showed significantly higher values of TG (p<0.08f aignificantly lower values of
HDL(p<0.05}°® In a study by Udgire & Karnik they showed that
Hypertriglyceridemia was present in 67.8% of pdBewith metabolic syndrome
whereas in patients without metabolic syndromeaswresent in 33.1%. HDL was
found low in 82.5% of patients with metabolic syoihe while it was low in 38.4% of
patients without metabolic syndrome in Indian catff® This study shows similar

findings to our study.

On Comparison of other Laboratory Parameters, instudy, Individuals in
Metabolic Syndrome group have significantly low&atelet counts (p-value < 0.001),
higher ALT (p-value = 0.0092), higher alkaline ppbate (p-value=0.0453, compared

to those without the syndrome.

In study by carlo de mattias, et al in MetS pasemlatelet count was not
significantly different between the two groups. éivmarkers such as aspartate
transaminase (AST), alanine transaminase (ALT)alal& phosphatase (ALP) and
were found significantly higher in MetS patiefifs Both the studies show similar

findings.
APRI RISK SCORE IN METABOLIC SYNDROME

In our study, on comparing APRI among metabolic dsgme and non-
metabolic syndrome groups, individuals in the Met&bSyndrome group showed
higher proportions of intermediate and high likebtld of fibrosis compared to those

non-metabolic syndrome groups with a mean APRI esaafr 0.6 + 0.38 in the
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Metabolic Syndrome group compared to 0.24 + 0.1thénon-Metabolic Syndrome

group (p-value < 0.001).

Similarly in the study by Carlo De Matteis, Mari€ariello et al where they
found a significant increase in subjects with ARPR0.5 (the intermediate and high
risk of fibrosis groups) in MetS subjects compatedNon MetS subjects. The mean
APRI score of in Metabolic syndrome subjects w2t 0.02 and in Non Mets
subjects was 0.3 + 0.82 This study shows similar findings to our study on

comparison of groups and Values of APRI.

The presence of elevated APRI in these patienthliglgs a deeper link
between liver health and metabolic disorders, emighmy the role of liver fibrosis
and systemic inflammation in exacerbating cardiouks risk. Elevated APRI
reflects not only liver fibrosis but also systemindlammation. Chronic low-grade
inflammation is a hallmark of MetS and contributies the pathogenesis of its

components, including insulin resistance and ati@rw dyslipidaemia.
APRI comparision with various components of metabat syndrome

In our study in individuals in the metabolic syneh® group, the mean APRI
values are significantly higher in diabetic pateeabmpared to non-diabetics (0.64 +
0.38 vs. 0.23 = 0.06, p-value = 0.0165). In thedgtby Carlo De Matteis, Marica
Cariello et al concluded that elevated glycemia wastified as a major determinant
of increased APRI levels (p<0.01), underscoringlithie between APRI and diabetes,
in metabolic syndrome patieht® In another study by S Ludgate, J Steen et al in
Dublin, on diabetic patients with abnormal LFT' tresearchers showed that APRI
may have a role in screening diabetic patientafivanced liver disease, with 77.3%

of patients with liver imaging performed and an aipmal APRI score having
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advanced fibrosis, with limited sample size of 28ignts with abnormal APRP* In

an alternative study by Amit Kumar Das, Anuj Sharetaal in Bihar, India. On a
subset of 80 Obese type 2 diabetics concludedRRi identified significant fibrosis
(p<0.0001) better in diabetics, validating the o§APRI in diabetics in our study,

and confirming increased prevalence of Liver filisas Diabetic$

In relation to Hypertension, in our study therengs significant difference in
mean APRI values between individuals with and withibypertension in metabolic
syndrome group (0.66 + 0.46 vs. 0.53 + 0.23, p@au0.8194). In individuals with
metabolic syndrome, there is a significant positoarelation between SBP and
APRI, with a correlation coefficient of 0.4199 (piue = 0.0134). However, there is
no significant correlation between DBP and APRIimdividuals with metabolic

syndrome.

In the study by Carlo De Matteis, Marica Cariello & they found no
significant differences in APRI levels specifically patients with increased blood
pressur€® These findings are similar to our study. In ar@se study by Xiong,
Shengjun; Yin et al they conclude that APRI is gigantly associated with the risk
of cardiovascular disease in hypertensive patidntsdoes not mention any positive
correlation between hypertension and ABRIn another study by Koo, D.-J., Lee et
al APRI was significantly associated with systdilood pressure (SBP) and diastolic

blood pressure (DBB¥. This relationship is variable and will need fintistudies.

In correlating with Anthropometric measures, In study, in individuals with
metabolic syndrome, there are strong positive tioms between APRI and Waist
circumference (correlation coefficient = 0.7355/gtuie < 0.001), weight (correlation
coefficient = 0.6365, p-value < 0.001), and BMIrfedation coefficient = 0.6164, p-

value < 0.001). In the study by Carlo De Matteigrida Cariello et al they inferred
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similar characteristics that APRI increased in aeght patients (0.34 + 0.05) as
well as in obese subjects (0.35 + 0.07) compareldetmthy subjects (0.3 + 0.06).
Furthermore, they observed a significant up-reguiadf APRI levels in patients with

elevated WC (p<0.05y°

In a study by Yen YH, Kuo FY, in vietham among CHftients, they
observed that the performance of APRI was betteshiese patient®. In a related
study by Yejin Kim, Yoosoo Chang et al in a largéhart of Koreans with NAFLD,
they found that 5454 subjects with low APRI progessto intermediate or high APRI
with increase in weight quartiles and concludedejght gain(change in BMI) was
positively associated with APRI progression, wheregight loss was negatively

associated® These findings also are similar to our study.

APRI correlation Our study (p) Carlos de mattiaalegtudy
Waist circumference <0.001 <0.05
Diabetes 0.0165 <0.01
HTN Not significant Not significant
Dyslipidemia ( Low HDL) <0.001 <0.05

Table Il : Correlation of APRI with metabolic syndr ome paramets in MetS

patients

CARDIOVASCULAR RISK SCORES AND METABOLIC SYNDROME

In our study, the FRS scores also showed significéfferences. A higher
percentage of individuals with Metabolic Syndromeravin the high-risk category
(32.35% vs. 5.88%) and intermediate risk categéiyl8% vs. 11.76%) compared to

Non Metabolic Syndrome group. Conversely, a grepteportion of individuals in
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Non Metabolic Syndrome group were in the low-rigitegory (82.35% vs. 26.47%).
The mean FRS was significantly higher in the Meliab8yndrome group (16.68 *
12.22) compared to the Non-Metabolic syndrome gréup5 = 7.03) (p-value <

0.001).

For the ASCVD risk scores, individuals with Metabdbyndrome were more
likely to fall into higher risk categories. Speciily, 32.35% of individuals with
Metabolic Syndrome were classified as high risknpared to only 2.94% in the Non
Metabolic Syndrome group. Similarly, a larger pramm of those with Metabolic
Syndrome were in the intermediate risk category2®8® vs. 20.59%). Conversely, a
majority of individuals in Non Metabolic Syndromeaogp were in the low-risk
category (61.76% vs. 8.82%). The mean ASCVD riskesavas significantly higher
in the Metabolic Syndrome group (15.44 * 9.9) coragato Non Metabolic

Syndrome group (5.81 £ 5.61) indicating statistgighificance (p-value < 0.001).

In the study by Carlos de mattias the patients watbtabolic syndrome
showed significantly high ( p value< 0.05) Framiaghrisk scores with Mets Yes
patients having mean scores of 32.91 + 1.91 withisMdo patients having mean
scores of 13.43 + 1.43° In another study by Stefano ballestri, alessaMtatovani
et al , which was done in Italy to compare Non giva markers and CVR in 107
patients who were diagnosed as NAFLD, patients Wi#-LD were more likely to
be overweight/obese, had a higher prevalence bktka and metabolic syndrome, as
well as higher values of CVR scores (SCORE, Frahang risk score (FRS),

Progetto CUOREY? These findings are similar to our study.
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Correlation of APRI with FRS and ASCVD

In our study, APRI and FRS have a substantial pesdorrelation (p-value =
0.0034) for persons with Metabolic Syndrome, thisrealso a significant positive
correlation between ASCVD and APRI (p-value = 0@0® persons with Metabolic
Syndrome, indicating that higher APRI scores agaicantly associated with higher

risk of CVD.

Similarly in the study by Carlo De Matteis, Maridaariello et al the
researchers found a significant and positive catiei(r=0.8) between APRI and
CVR by FRS (p<0.01), with high statistical relevarin Mets Patients compared to
Non mets patient€. In the study by Stefano ballestri, alessandro tehzami et al the
done on Italian population and using Italian CVRres and FRS found moderate to
strong correlation (coefficient 0.407 p = <0.001ptvieeen APRI and CVR
(FRS, SCORE and PROGETTO CUORE) in NAFLD patieimshe same study all
other non invasive markers (FIB 4, AAR, forns) sledwpositive and significant

correlation with all 3 CVR scoré¥.

In the study by Xiong, Shengjun; Yin et al in hyigaisive patients, they found
that LFSs were associated with CVD and high leeél&FSs significantly increase

the probability of CVD in hypertensive populatidh

In the study by Hai Nguyen Ngoc Dang, Thang Viebhg in Vietnam on
MAFLD patients, they concluded that Patients witARLD predominantly face high
or very high CV risks, with elevated liver fibrosassociated with increased 10-year
estimated CVD risk® The FIB-4 score which also contains AST and Réasehlong

with ALT and age, exhibits promising predictive wal for identifying MAFLD
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patients at very high risk of CV disease. This aahas future direction of research

from our study.

In a study by HuHui Liu, Ye-Xuan Cao et al in post Elective Percutaneous
Coronary Intervention patients found that High LASsels might be useful for
predicting adverse prognosis in patients with staigronary artery disease following
PCFP* suggesting the possibility of the applicationL&TSs in the risk stratification

before elective PCI

For those with Metabolic Syndrome, in our study ggeups <50 and 50-59
and 60-69 show positive correlation, the correlatis significant and strong in the
60-69 age group (correlation coefficient 0.818&apte = 0.0038) between APRI and
FRS, indicating a strong association between highleRI scores and increased
cardiovascular risk in this age group. In the sty Carlo De Matteis, Marica
Cariello et al the researchers found a signifigaaotease in CVR and APRI in age
ranges 18-30 and also 31 -50 showing 2 fold inerém€VR*The difference in age
can be a attributed to Indian race which accortting study by Kundu J, Kundu S et
al indicates that the overall self-reported prenvedeof diagnosed CVDs was 29.4%
for older adults age 45 and above in India. Age associated with an increased risk

of CVD,?also that our study population lacked subjectfiénage group 18-30.

In females with Metabolic Syndrome, there is a ifigant positive correlation
(correlation coefficient of 0.5963, p-value = 0.631between APRI and FRS,
indicating that higher APRI scores are associatéti Wigher cardiovascular risk.
However, in males with Metabolic Syndrome, the elation is weaker and not
statistically significant (correlation coefficienof 0.3503, p-value = 0.1195).
according to a study by Kundu J, Kundu S et al fenmdder adults more likely to

have CVDs than male$". Women are protected during reproductive age ley th
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cardioprotective effects of Estrogen as our meadyspopulation was 58.62 + 9.31

this effect would have been lost.

In the study by Carlo De Matteis, Marica Carieltcaéthey had findings that
particularly in patients with a diagnosis of Metlse difference in CVR between men
and women decreases when APRI levels rise. Remlgrkifley demonstrated that
CVR in MetS Women with APRI > 0.5 essentially attdie same value as men in the

MetS with APRI > 0.5 group™.

In a meta-analysis by Mottillo, S, Filion, et alethhad an observation that
point estimates for cardiovascular risk were cdesity higher in women with
metabolic syndrome compared with men with metabmliedrome, especially for all-
cause mortality”*>our study and above Italian study and the metdysisareport

increased CVR in females with metabolic syndrome.
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STRENGTHS OF STUDY

Our study used commonly available lab parametersAiST and Platelet, and
combined them to use a proven Marker of APRI, whgla Non-Invasive

Marker of liver fibrosis and links it to CVR in naolic syndrome group of
patients.

Study used two risk scores for CVR (FRS and ASCMBading to stronger

association and to minimize Racial differences.diarany other studies use

ASCVD.
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LIMITATIONS OF THE STUDY

The relatively small sample size may limit the gatigability of the findings.
Larger studies are needed to confirm these results.
The study's cross-sectional nature precludes canfa@knces. Longitudinal
studies are necessary to establish causality araimieg the temporal
relationship between APRI and cardiovascular risk.

No uniform distribution of age groups among oudgtsample.
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CONCLUSIONS

Individuals with MetS had significantly higher APRalues compared to those
without MetS.

In patients with metabolic syndrome, higher APRLiea were associated with
increased CVR, as assessed by both the FraminghsikmSRore (FRS) and
ASCVD scores.

Significant differences were found among groupshwAPRI showing
increased CVR in age group of 60-69 and among fesnaf the metabolic
syndrome group.

Higher APRI values correlated with components etabolic syndrome such
as increased waist circumference, elevated glyceatéwated systolic blood
pressure, and Low HDL. Leading to stronger correfast between CVR and
APRI when Components of Metabolic Syndrome areques

The study findings, suggest the use of APRI asrgl& non-invasive routine
marker for calculating cardiovascular risk in patg&e with Metabolic

Syndrome.
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SUMMARY

This study investigates the role of the Aspartateiftransferase to Platelet
Ratio Index (APRI) in predicting cardiovascularkrign patients with metabolic
syndrome (MetS). Metabolic syndrome, characteribgdcentral obesity, elevated
triglycerides, reduced HDL cholesterol, high blqgméssure, and insulin resistance, is
associated with an increased risk of atheroscteratrdiovascular disease (ASCVD)

and MAFLD.

The primary objectives were to compare APRI scbetsieen MetS and non-
MetS subjects and analyze the role of APRI in mtgaly cardiovascular risk using the
Framingham Risk Score and ASCVD score in MetS sibjand figure out various

factors affecting APRI.

A cross-sectional study was conducted with 68 subjelivided equally
between those with and without MetS. Demographida,daanthropometric
measurements, medical history, and biochemical emarwere collected, and APRI
was calculated. Statistical analyses included Qbase tests, t-tests, Mann-Whitney
U tests, Spearman’s rank correlation tests, andhk&ldWallis tests. A p-value of

0.05 was considered significant.

e The results revealed that in baseline charactesisthe mean ages are similar,
58.62 + 9.31 years for Metabolic Syndrome subject$ 56.97 + 8.65 years in
non-metabolic syndrome subjects, with no significalifference among
gender distribution.

e In anthropometric measures Individuals with Metabdbyndrome had a

significantly larger hip circumference (p-value <001), higher weight (p-
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value =0.0022), and higher body mass index (BMvgue < 0.001)
compared to those in non metabolic syndrome group.

Individuals with Metabolic Syndrome had significlgniower platelet counts
(p-value < 0.001), higher ALT (p-value = 0.0092igtrer alkaline phosphate
(p-value = 0.0453) and lower HDL (p-value < 0.00thmpared to non
metabolic syndrome subjects. Additionally, they ibithhigher levels of
HbAlc (p-value < 0.001), and fasting blood sug&SJ(p-value < 0.001) and
higher SBP and DBP values compared to subjectsouttiMetabolic
Syndrome.

Subjects with MetS had significantly higher APRbszs than those without
MetS. Individuals with Metabolic Syndrome showedjH&r proportions of
intermediate and high likelihood of fibrosis(>1dmpared to those without,
with a mean APRI score of 0.6 + 0.38 in the Metab&yndrome group
compared to 0.24 + 0.11 in the non-Metabolic Syndragroup (p-value <
0.001).

In Metabolic Syndrome subjects, there is a sigaiftcpositive correlation
between APRI with FRS and ASCVD risk scores. Thiggests that higher
APRI scores are associated with higher cardiovascigk.

In Metabolic Syndrome subjects, the correlatiormeein APRI and FRS is
significant and strong in the 60-69 age group (jn@a 0.0038), indicating a
strong association between higher APRI scores aacased cardiovascular
risk in this age group.

Among females of the metabolic syndrome group, tresignificance was
found in the correlation between APRI with FRS ah8CVD. Indicating

women with higher APRI have higher cardiovascuilsk compared to men.
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e Higher APRI is associated with each individual camgnt of metabolic
syndrome such as increased waist circumferencepela, SBP and
dyslipidaemia. Highlighting the contribution of éamdividual component of

metabolic syndrome to higher APRI and higher caméaular risk.

The study findings, suggest the use of APRI asmpls non-invasive marker

for calculating cardiovascular risk in patientstwidetabolic Syndrome.

Future research should explore the utility of ARRlarger and more diverse
populations to validate these findings and refiredovascular risk prediction

models.
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Annexures

ANEXURE | — INFORMED CONSENT FORM

KAHERs JNMC, BELAGAVI

“AST TO PLATELET RATIO INDEX (APRI) IN PATIENTS WIT H
METABOLIC SYNDROME AND ITS RELATION WITH

CARDIOVASCULAR RISK”

Name of Student/Principal Investigator:

Name of Guide/Co Investigators:

* Objective: A cross sectional study, Comparing ARRbre in metabolic

subjects and its association with various factors.

* Given the relevance of systemic inflammation in NUBE often associated
with MetS, in the present study we plan to anatysepotential role of APRI
score in predicting the cardiovascular risk (CVR)ng the ASCVD SCORE

AND FARMINGHAMS SCORE in metabolic subjects.

Introduction: Visceral obesity is characterized by a low-gradélammatory
systemic state that contributes to the genesisoofabcoholic fatty liver disease

(NAFLD), frequently associated with liver fibrosis.

Noninvasive serum markers have recently emergeeél@ble, easy-to-use scores to
predict liver fibrosis. Several studies investigatee role of NAFLD score (NFS),
AST to Platelet Ratio Index (APRI score) in prenfigtthe role of Met S in non-
hepatitis patients, investigating why liver failugelinked to cardiovascular diseases,

though the association between all the scores ai® I still not well established.

NAFLD is often linked to metabolic and cardiovasaulisk.
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Need of the study Our study aims to find the correlation betweempde
noninvasive blood markers ie AST and Platelet & tf cardiovascular risk by using

framingham score in metabolic syndrome patients.

Explanation of procedure: In patient and out patient individuals with meti#bo
syndrome will be identified. Detailed history andamination would be done history
including =age, sex, h/o smoking, h/o diabetes, lhypertension treatment, on
treatment with drugs like statin or aspirin? exaation including = systolic and

diastolic blood pressure)

ANTHROPOMETRICAL MEASUREMENTS OF THE PATIENTS WILLBE
TAKEN

e WAIST CIRCUMFERENCE

e HIP CIRCUMFERENCE

e HEIGHT

o WEIGHT

e BMI

e CALF CIRCUMFERENCE
INVESTIGATIONS

e CBC

e MR

o LFT

e HBAI1C

e LIPID PROFILE

e FBS

e PPBS
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Withdrawal from participation in the study: Participation in this study is
voluntary. You will be free to decide whether @rfcipate in this study or continue
participation once enrolled. In case you decidevithdraw your participation, you
are free to do so. However, please convey theidedig the principal investigator.
Possible benefits from participating in the study: You will/will not have nor get
any benefits by participating in this study. Theadgathered will help the population
at large.

Possible risks from participating in the study: There are no risks involved in
participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person from identifying you. Your idgnwill never be revealed. The
data collected from you will be kept confidentialdaonly processed or aggregated
data will be used for publication.

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

Authorization for publication of aggregated data: Results obtained after
processing of the aggregated data will be publisieedscientific purposes and or
presented to scientific groups. However, your iemvill never be revealed.
Questions: In case of any questions with regard to this stydy, are free to contact:
Dr Harsha Hegde, Chairperson, Ethical committee JOIMC, 0831-2473777
Extension 4052.

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

rights.
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CONSENT STATEMENT

| am making a voluntary decision to participatethe study “AST to Platelet Ratio
Index (APRI) IN PATIENTS WITH METABOLIC SYNDROME AW ITS
RELATION WITH CARDIOVASCULAR RISK”. My signature elow indicates that

| have decided to participate and | have read fiemation provided above or the
information provided above has been read to ménénlanguage that | understand
best. | was given the opportunity to ask questams that they have been answered

to my satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANEXURE |I-— PROFORMA

-
*

s
& %

s v *

{’g‘ A

Sn s
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KLE PROFORMA
AST to Platelet Ratio Index (APRI) IN PATIENTS WITH METABOLIC SYNDROME AND ITS RELATION WITH
CARDIOVASCULAR RISK
GUIDE: STUDENT: |
CASE NO: IP NO.:
NAME:
AGE
SEX: M/F
ADDRESS:
OCCUPATION:
Chief Complaints :
HOPI :
Past history :  DIABETES On OHA/ Insulin :
HTN
Others
Treatment history: ON HYPERTENSIVE TREATMENT
ON STATIN
ON ASPIRIN
Family history:
Personal history: SMOKER
ALCOHOLIC
Diagnosis:
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-
*

PROFORMA

SO

%

pY
&

e
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N

nyons ®

AST to Platelet Ratio Index (APRI) IN PATIENTS WITH METABOLIC SYNDROME AND ITS RELATION WITH
CARDIOVASCULAR RISK

GUIDE:

STUDENT:

ANTHROPOMETRY:

HIP CIRCUMFERENCE (Cm)

HEIGHT (Inches/Cm)

WEIGHT (Kg)
\os

BMI (kg/m?)

CALF CIRCUMFERENCE (Cm)

GENERAL EXAMINATION

| BLOOD PRESSURE | systoLic

mm Hg

DIASTOLIC mm Hg

SYSTEMIC EXAMINATION

R.S:
CVS.:
C.N.S.:

PA.:
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AST to Platelet Ratio Index (APRI) IN PATIENTS WITH METABOLIC SYNDROME AND ITS RELATION WITH
CARDIOVASCULAR RISK

GUIDE: STUDENT:
INVESTIGATIONS
Sl no Test Date_____
Complete Blood counts
1 Haemoglobin (g/dl)
2 TLC(x10%/pl)
3 Platelets(x10%/ul)
Renal Profile
4 Urea(mg/dl)
5 Creatinine (mg/dl)

Liver Function Test
6 Total Bilirubin (mg/dl)

7 Direct Bilirubin(mg/dl)

8 Total Protein(g/dl)
9

1

Albumin(g/dl)

0 Globulin (g/dl)
11 ALT (SGPT) (U/1)
12 AST (SGOT) (U/1)

13 ALK. Phosphatase (U/1)
LIPID PROFILE

14 Cholesterol (mg/dl)

15 LDL(mg/dl)

16 HDL(mg/dl)

17 TG(mg/dl)

18 LDL/HDL RATIO

19 HbA1lc (%)

20 FBS(mg/dl)

21 Fundoscopy

22 Monofilament

23 ECG

24 USG ABDOMEN
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KLE

P RING PROFFSSONALS

PROFORMA

AST to Platelet Ratio Index (APRI) IN PATIENTS WITH METABOLIC SYNDROME AND ITS RELATION WITH
CARDIOVASCULAR RISK

GUIDE: STUDENT:
APRI (AST to Platelet Ratio Index)
APRI = (AST in IU/L) / (AST Upper Limit | APRI INTERPRETATION LIKELIHOOD OF
of Normal in IU/L) / (Platelets in 10°/L) FIBROSIS
<0.5 Minimal or no fibrosis Low
0.5-1.5 Moderate or significant | Intermediate
fibrosis
>1.5 Severe fibrosis or | High
cirrhosis

ASCVD (Atherosclerotic Cardiovascular Disease)

<5%

Low-risk

5% to 7.4%

Borderline risk

7.5% to 19.9%

Intermediate risk

220% High risk (220%)
FRS (Framingham Risk Score)
<10% Low-risk
10- 19% Intermediate risk
>20% High risk

INTERPRETATION
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MASTER CHART
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1 | 1008189 | Yes | 67 | 6069 | Indian | Mae | businessman | Present| 5 | Absent | Absent | Absent| Yes | No | Yes | Yes | Yes | No |CvA-RTMCAinfarct| 86 | 168 | 76 | 2693 | 120 | 70 | 13 | 49 | 132 | 439| 08 | 058 | 026 | 7 |42 | 28| 12 | 20| 91 [100| 62| 20| 78| 214 | 55 | 98 normal Normal Normal 04 | oW 'f‘ll;‘:"o‘:‘s’"d of 2 Highrisk | 17.4 "“e"'i'zdi ae
2 | 10007564 | Yes | 53 | 5059 | Indian | Mae | shopkeeper |Present| 3 | Absent | Absent | Absent| Yes | No | No | No | No | Yes colles fracture 9 | 186 | 73 | 211 | 130 | 90 | 117 | 123 | 231 {279 | 098 | 052 | 019 | 83 | 41| 42| 20 | 22| 68 | 130 | 162 | 31 | 147| 523 | 63 | 153 Mild NPDR Loss of sensation \':‘v‘;,"eﬁle;fic 1 oos \mame:i;z\:d thood| 161 |intermediaterisk| 105 'me"'r:(di ae
3 | 1005812 | Yes | 70 | =70 | indian | Mae | retired |Present| 9o | Absent| Absent | Absent| Yes | No | No | No | No | No R/l cellulitis 9 | 167 | 88 | 3155 | 130 | 90 | 123 | 157 | 178 | 203 | 153 | 068 | 032 | 81 | 45| 36| 14 | 16 | 79 | 131 | 63 | 24 | 142| 263 | 84 | 166 type 1 NPDR Normal Normal 06 "“e""e‘f"i;z‘:e' thood 33 | highrisk | 263 | Highrisk
4 | 10028709 | Yes | 45 | <50 | indian | Femde| housewife | Present| 2 | Present| Absent | Absent| Yes | No | No | No | No | No | uncontrolledtedm | 85 | 150 | 60 | 2667 | 130 | 90 | 109 | 81 | 162 | 21.9| 041 | 026 | 016 | 75 | 45| 3 | 17 | 12 |172| 86 | 94 | 41 | 78 | 220 | 54 | 18 grade 1 NPDR Normal Normal 02 | oW 'f‘ll;‘:"o‘:‘s’"d o | 53 | Bodedinerisk | 01 | Lowrisk
5 | 10024796 | Yes | 59 | 5059 | Indian | Mae | engineer |Present| 20 | Present| Absent | Absent| Yes | Yes | Yes | Yes | No | No | Diabeticfoot ulcer 92 | 165 | 74 | 2718 | 120 | 86 | 131 | 39 | 199 | 222|055 | 12 | 06 | 6 | 35| 25| 26 [ 17 |128| 104 | 50 |44 | 79| 114 | 7.4 | 32 BEJ::;Z’?;“’:’ V;'Ii;lh 9| Loss of sensation Normal 04 Low 'f‘ll;‘?o‘:?’d of 13 |intermediaterisk| 446 | Lowrisk
6 | 10001842 | Yes | 59 | 50-59 | Indian | Mae | shopkeeper | Present| 7 | Absent | Absent | Absent| Yes | No | No | No | Yes | No LtIA cellulitis 89 | 167 | 65 | 2331 | 128 | 92 | 10 | 114 | 321 |226| 107| 052 | 04 | 7 | 4 | 3 | 39 | 26| 87 | 98 | 80 |40 |162| 2 | 96 | 260 grade 1 NPDR Lossof sensation | Normal 02 | oW 'f‘ll;‘:"o‘:‘s’"d O | 02 |intermediaterisk| 18 "“e"'i'zdi ae
7 | 1000556 | Yes | 52 | 5059 | Indian | Female| teacher | Present| 16 | Present | Present| Absent | Yes | Yes | No No No No bipolar disorder 00 |1524| 64 | 2756 | 136 | 88 | 116 | 88 | 487 | 132| 078 | 056 | 029 | 64 | 39| 25| 15 | 16 | 188 | 174 | 110 | 42 | 98 | 262 | 76 | 245 |BF gzs:vm:yg' 1] Loss of sensation c::::y;el'isf_' 06 ‘mame‘;i;z‘:d‘hm 96 |Intermediaterisk| 11.1 'me"'r:(diae
8 | 10020191 | Yes | 65 | 60-69 | Indian | Femde| housewife | Present| 6 | Absent | Absent | Absent| Yes | No | No | No | No | No T12:L1PIVD 152 | 165 | 100 | 3673 | 140 | 70 | 104 | 96 | 202 |214| 07 | 048 | 022 | 57 | 3 | 27| 40 [127| o7 | 27| 66 |11 | 76| 6 | 1 | 120 grade 2 NPDR Loss of sensation N‘;"q:ﬁ;;ﬁc 16 |High likelihood fibrosis| 20 Highrisk | 256 | Highrisk
9 | 10053148 | Yes | 52 | 5059 | Indian | Mae | officeworker | Present| 4 | Present | Absent | Absent | Yes | Yes | No | No | No | No |CVA-LThemiparesis| 92 | 154 | 66 | 27.83 | 112 | 92 | 136 | 74 | 164 | 241 | 077 | 057 | 013 | 74 | 47| 27| 20 | 3 | 90 | 132 61 | 23 [193| 265 | 92 | 200 bﬁ'{ﬁféwhm Normal LVH 05 'mams‘z‘i;z‘rd thood| 109 |intermediaterisk| 105 'me"'r:(di ae
10 | 10053545 | Yes | 76 | =70 | Indien | Female| housewife | Present| 20 | Present| Absent | Absent| Yes | Yes | No | No | No | No osteoarthritis 94 | 148 | 59 | 2694 | 110 | 88 | 118 | 104 | 204 | 10 | 062| 094 | 05 | 61 | 33| 28| 44 | 18 | 134 | 108 | 179 | 24 | 192| 7.46 | 96 | 182 normal Normal Normal 05 "“e""e‘f"i;z‘:e' thood| 135 |intermediateris| 264 | Highrisk
11 | 10045121 | Yes | 52 | 50-59 | Indien | Male | famer | Present| 4 | Absent | Absent | Absent| Yes | No | No | No | Yes | No |CVA-cerebellarsroke| 100 | 162 | 92 | 3506 | 122 | 84 | 148 | 7.1 | 118 | 188| 087 | 052 [ 018 | 71 | 36| 35| 29 | 41 | 104 | 222 | &1 200| 414 | 111 | 128 normal Normal Normal 09 "““’"S‘f"i;z‘rd‘ha’d 192 |Intermediaterisc| 11 "“e"'?:(diae
12 | 10044306 | Yes | 70 | =70 | Indin | Male | famer | Present| 15 | Absent | Absent | Absent| Yes | No | No | No | Yes | No | Acutegastroenteritis | 99 | 174 | 79 | 2609 | 126 | 86 | 11 | 102 | 356 | 266| 11 | 072 | 033 | 66 | 33| 33| 13 | 61 | 102 | 132 | 28 | 35 [271| 08 | 64 | 136 normal Normal Normal 05 "“e""e‘f"i;z‘:e' thood| g5 | highrisk | 329 | Highrisk
13 | 1196587 | Yes | 36 | <50 | Indian | Mde | worker | Present Present | Absent | Absent | Yes | Yes | No | No | Yes | No Pydmeph'i)" is(resaived) g3 | 154 | 61 | 2572 | 140 | 90 | 124 | 101 | 487 |466| 12 | 058 | 048 | 7 | 35| 35| 27 | 20| 96 | 153 | 86 | 30 | 25| 287 | 84 | 196 normal Normal LVH 05 'mams‘z‘i;z‘rd thood | 5y 4 High risk 11 'me"'r:(di ae
14 | 10007112 | Yes | 70 | =70 | Indien | Male | teacher | Present| 20 | Absent | Absent | Present| Yes | No | No | No | No | No uTi 87 | 176 | 74 | 2389 | 130 | 90 [ 102 | 88 | 163 | 18 | 134 | 036 | 009 | 7.3 | 41| 32| 15 | 18 | 128 | 101 | 53 | 28 [100| 189 | 6 | 210 grade 1 NPDR Loss of sensation N‘;"q:ﬁ;;ﬁc 03 | oW 'f‘ll;‘:"o‘:‘s’"d o | 65 | Borderdinerisk | 209 | Highrisk
15 | 1007766 | Yes | 52 | 50-59 | Indien | Male | worker | Present| 8 | Present| Absent | Absent| Yes | No | No | No | No | No Inguinal hernia 81 | 165 | 78 | 2865 | 130 | 80 | 165 | 125 | 253 | 201 | 099 | 097 | 03 | 7.9 | 46| 33| 28 | 20 | 102 | 182 | 135 | 30 | 182| 45 | 88 | 155 Mild NPDR Normal No;:ﬁ;;ﬁc 03 | oW 'f‘ll;‘:"o‘:‘s’"d o | 146 [Inermedicterisk| 106 "“e"'?:(diae
16 | 10008444 | Yes | 43 | <50 | Indien | Male | businessman | Present| 3 | Absent | Absent | Absent| Yes | No | No | No | No | No R/l cellulitis 9% | 166 | 71 | 2577 | 122 | 76 | 127 | 114 | 147 | 463 | 111 | 039 | 02 | 56 | 31| 25| 34 | 20| 63 | 108| 53 | 37 | 79| 143 | 82 | 134 normal Normal Normal 04 | oW 'f‘ll;‘:"o‘:‘s’"d o1 1 Low risk 05 | Lowris
17 | 10007990 | Yes | 55 | 50-59 | Indian | Male | bank manager | Present| 1 | Absent | Absent | Absent| Yes | No | No | No | No | No | Rtfibuafracture | 118 | 166 3448 | 132 | 71 | 103 | 129 | 165 | 127 | 059 | 071 | 064 | 42 | 25| 2 | 100 108|119 | 40 |50 | 88| 098 | 73 | 160 normal Normal Normal 15 "“e""“f"i;z‘:e' thood| 55 | Borderlinerisk | 7.8 | Lowrisk
18 | 1008212 | Yes | 54 | 50-59 | Indien | Female| housewife |Present| 3 | Present| Absent | Absent| Yes | Yes | No | No | No | No GERD 9% | 160 | 8 | 3350 | 116 | 72 | 104 | 393 | 203 | 301 | 125| 043 | 023 | 55 | 31| 24 | 44 102 | 228 | 161 | 41 | 168| 393 | 77 | 156 grade 1 NPDR Normal LVH 05 "“e""“f"i;z‘:e' thood| 68 | Borderlinerisk | 24 | Lowrisk
19 | 1008202 | Yes | 70 | =70 | Indien | Female| housewife |Present| 8 | Absent | Absent | Absent| Yes | No | No | No | No | No Acttte gastritis 89 | 132 | 56 | 3214 | 128 | 92 [ 126 | 97 | 231 | 10 |055| 069 | 023 | 58 | 28| 3 | 13 | 20 | 68 | 144 | 106 | 39 [ 119| 272 | 61 | 104 Mild NPDR Normal Normal 07 "““’"S‘f"i;z‘rd‘ha’d 174 |Intermediaterisk| 10.8 "“e"'?:(diae
20 | 10056062 | Yes | 61 | 60-69 | Indian | Female| housewife | Absent Absent | Present | Absent | No | No | No | No | No | No Hypothyroidism 15 | 62 | 2548 | 132 | 88 | 122 | 78 | 190 | 17.3| 05 | 037 | 02 | 59 | 22| 37| 11 | 14 | 132| 168 | 123 | 42 | 120| 293 | 64 | 128 normal Normal Normal 02 | oW 'f‘ll;‘:"o‘:‘s’"d o | a9 Low risk 18 | Lowris
21 | 10055905 | Yes | 66 | 60-69 | Indian | Mae | bussiness |Present| 6 | Present | Absent | Absent| Yes | Yes | Yes | Yes | No | No cvA 9 | 173 | 89 | 2074 | 140 | 88 | 122 | 105 | 171 {157 | 107 | 054 | 023 | 58 | 39| 19| 13 | 15| 66 | 198 | 120 | 50 [163| 24 | 96 | 128 MOdH':ED: a"“’r‘l‘h ;;Iade 2 Normal Normal 05 'mams‘z‘i;z‘rd thood | 3, 4 High risk 178 'me"'r:(di ae
22 | 10048288 | Yes | 59 | 50-59 | Indien | Female| housewife | Absent| 10 | Absent | Absent | Absent| Yes | No | No | No | No | No Pneumonia 88 | 154 | 68 | 2867 | 120 | 88 | 114 | 142 | 222 | 245| 046 | 074 | 033 | 67 | 41| 26| 25 | 28 | 82 | 136 | 23 | 30 | 63 | 077 | 84 | 138 Mild NPDR Normal Normal 03 | oW 'f‘ll;‘:"o‘:‘s’"d O | 142 [inemedicterisk| 84 | Lowrisk
CVA-it Intermediate likelihood Intermediate
23 | 10007892 | Yes | 58 | 50-59 | Indian | Male | famer | Present| 0.01 | Present| Absent | Absent| Yes | Yes | Yes | Yes | No | No |nemi pa::f:;bwuw 85 | 172 | 86 | 2007 | 146 | 80 | 171 | 128 | 195 | 25| 088 | 09 | 018 | 7.7 | 39| 38| 30 | 8 | 86 | 143 | 92 | 30 [ 102| 307 | 84 | 15 Mild NPDR Normal Normal 07 forecis 216 | Highrisk | 133 s
24 | 10041316 | Yes | 70 | =70 | Indian | Mae | famer | Present| 12 | Absent | Absent | Absent| Yes | No | Yes | Yes | No | No Reccurent CVA 150 | 167 | 110 | 39.44 | 146 | 82 | 161 | 135 | 224 | 306 | 122 | 089 | 037 | 76 | 47| 29| 26 | 28 | 74 | 230 | 86 | 13 | 148| 662 | 134 | 250 grade 1NPDR Loss of sensation NO;::;; '© | 16 |Highlikelihoodfibrosis| 37.9 | Highrisk | 57.4 | Highrisk
25 | 10045667 | Yes | 58 | 50-59 | Indian | Male | famer | Present| 0.33 | Absent | Absent | Absent| Yes | No | No | No | No | No SAH 104 | 164 | 102 | 37.92 | 132 | 82 | 147 | 101 | 301 | 15 | 08 | 157 | 021 | 7 |44 | 36| 23 | 23| 89 | 204 | 166 | 15 [ 156 | 1007 | 63 | 132 Mild NPDR Normal Normal 09 ‘me'"‘e‘;';:;‘:e"hm 201 | Highrisk | 323 | Highrisk
2 | 10044880 | Yes | 42 | <50 | Indian | Male | officeworker | Present| 1 | Absent | Absent | Absent| Yes | No | No | No | No | No T12L1PIVD 84 | 166 | 78 | 2831 | 122 | 80 | 166 | 104 | 211 | 196| 089 | 104 | 045 | 68 | 4 | 28| 15 | 20 | 99 | 159 | 124 | 33 [ 123| 376 | 71 | 120 normal Normal Normal 03 | tow 'f‘llgf'u‘:‘:’d o1 1s Low risk 82 | Lowris
27 | 10027872 | Yes | 62 | 60-69 | Indian | Female| housewife |Present| 3 | Present| Absent | Absent| Yes | Yes | No | No | No | No Migraine 86 | 154 | 66 | 27.83 | 116 | 70 | 129 | 149 | 328 | 258| 071 | 04 | 019 | 81 | 43| 38| 49 | 30 | 106 | 198 | 171 | 45 [114| 38 | 61 | 320 normal Normal Normal 02 | oW 'f‘llgf'u‘:‘:’d O | 128 |intermediaterisk| 19 'me'r’:‘:'ae
28 | 10049288 | Yes | 66 | 60-69 | Indian | Female | shopkeeper | Present| 15 | Absent | Absent | Absent| Yes | No | No | No | No | No uTl 110 | 166 | 8 | 3121 | 132 | 80 | 108 | 197 | 298 | 326 | 109 | 057 | 029 | 73 | 4 | 33| 19 | 10| 96 | 214 | 84 | 22 [157| 382 | 94 | 142 Mild NPDR Normal Normal 09 'mame‘:";z‘:a theod| 205 | highrisk 32 | Highrisk
29 | 7203776 | Yes | 60 | 60-69 | Indian | Female| worker | Present| 6 | Absent | Absent | Absent| Yes | No | No | No | No | No chronic urticaria o1 | 156 | 64 | 263 | 118 | 80 | 105 | 113 | 204 | 182| 082 | 125 | 01 | 56 | 3 | 26| 23 | 37 | 105|133 | 73 | 21 | 188| 348 | 88 | 124 grade 1NPDR Normal Normal 05 'mame‘;';z‘:e' theod| 65 | Borderlinerisk | 116 |ma:|:| ae
30 | 10046631 | Yes | 61 | 60-69 | Indian | Female| housewife | Absent| 7 | Absent | Absent | Absent| Yes | No | No | No | No | No viral fever 88 | 158 | 68 | 27.24 | 122 | 80 | 128 | 7.2 | 344 | 33 | 103| 022 | 01 | 71 | 45| 26| 14 | 23| 87 | 52 | 154 | 23 | 10| 67 | 65 | 110 normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d o | 73 | Borderlinerisk | 566 | Lowrisk
31 | 10059817 | Yes | 50 | 50-59 | Indian | Female| housewife | Present| 0.01 | Present | Absent | Absent| Yes | Yes | No | No | No | No 3APIVD 9 | 160 | 70 | 27.34 | 124 | 80 | 133 | 66 | 200 | 17 | 074 | 051 | 016 | 65 | 34 | 31| 44 | 46 | 70 | 120 | 62 | 37 |248| 168 | 79 | 124 normal Normal Normal 05 'mame‘;';z‘:e' theod| 63 | Borderlinerisk | 124 |ma:|:| ae
32 | 10026891 | Yes | 68 | 60-69 | Indian | Male | officeworker | Present| 8 | Present| Absent | Absent| Yes | Yes | Yes | No | No | No AKI 965 | 178 | 82 | 2588 | 132 | 90 | 96 | 182 | 154 | 87 | 24 | 113 | 061 | 72 | 36| 34 | 49 | 45 | 112| 110 | 55 | 17 [ 102| 324 | 82 | 140 MwH’FrZDRR av\V:h g;fde 2| Loss of sensation LVH 08 'mame‘:";z‘:a theod| 538 | highrisk | 3000 | Highrisk
33 | 10018548 | Yes | 52 | 5059 | Indian | Male | officeworker | Present Present | Absent | Absent | No | Yes | No | No | Yes | No Hernia 98 | 176 | 90 | 2005 | 124 | 86 | 95 [ 142 | 204 | 78 | 27 | 06 | 03 | 64 | 34| 3 | 30 | o7 | 107 | 86 | 105| 16 | 42 | 656 | 95 | %0 Normal Normal Normal 11 'mame‘;';z‘:d theod| 46 | ntermediaterisk| 27.6 | Highrisk
34 | 10059816 | Yes | 60 | 60-69 | Indian | Male | Driver | Present Present | Absent | Absent | No | Yes | No | No | No | No | CerebellarBleed 88 | 174 | 82 | 2708 | 122 | 92 | 153 | 86 | 167 |47.9| 07 | 04 | o011 | 74 | 44| 3 | 30 | 45 | 105 | 182 | 127 | 35 | 132| 363 | 69 | 128 Normal Normal Normal 06 'mame‘;';:;‘:e”hm 125 |Intermediaterisk| 222 | Highrisk
35 | 10031951 | No | 45 | <50 | Indian | Femde| worker | Absent Absent | Absent | Absent | No | No | No | No | No | No He::ﬁ;‘;’:‘de' 76 | 162 | 62 | 2862 | 118 | 72 | 11 | 7.9 | 323 | 315|071 | 024 [ 013 | 7 | 4 | 3 | 25 | 18| 87 | 214|157 | 41 [151| 383 | 6 | » Normal Normal Normal 01 | ‘tow 'f‘llgf'u‘:‘:’d o1 1s Low risk 08 | Lowris
36 | 10067872 | No | 70 | =70 | Indian | Female| housewife | Absent Absent | Absent | Absent | No | No | No | No | No | No rtrenal calculi 72 | 156 | 55 | 211 | 118 | 72 | 123 | 102 | 310 | 20.2| 088 | 017 | 009 | 64 | 37 | 27| 11 | 19 | 94 | 146 | 96 | 45 [141| 213 | 56 | @ Normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d O | 72 | Boderdinerisk | 91 | Lowrisk
37 | 10018996 | No | 57 | 5059 | Indian | Male | famer | Absent Absent | Absent | Absent | No | No | No | No | No | No PIVD 80 | 186 | 85 | 2457 | 118 | 78 | 139 | 89 | 216 | 245| 108 | 092 | 04 | 65 | 36| 24| 10 | 22| 62 | 148 | %0 | 27 | 136| 333 | 65 | 108 Normal Normal Normal 03 | tow 'f‘llgf'u‘:‘:’d o | 53 |Bodedinerisk | 95 | Lowrisk
38 |100063705| No | 56 | 50-59 | Indian | Male | famer | Absent Absent | Absent | Absent | No | No | No | No | No | No i aﬁa 88 | 172 | 78 | 2096 | 116 | 72 | 17.7 | 116 | 287 | 436| 074 | 196 | 074 | 7.8 | 42 | 36| 16 | 30 | 109 | 196 | 130 | 26 [120| 5 | 52 | % Normal Normal Normal 03 | tow 'f‘llgf'u‘:‘:’d o | 55 | Boderdinerisk | 671 | Lowrisk
39 | 10066419 | No | 45 | <50 | Indian | Female| housewifw | Absent Absent | Absent | Absent | No | No | No | No | No | No | L4LsLISTHES'S | 9 | 164 | 70 | 231 | 118 | 72 | 96 | 7.8 | 357 | 157| 073 | 023 | 013 | 66 | 38| 28 | 10 | 19 | 55 | 182 | 98 | 26 [118| 377 | 55 | e8 Normal Normal Normal 01 | ‘tow 'f‘llgf'u‘:‘:’d % | oe Low risk 08 | Lowris
40 | 10020800 | No | 48 | <50 | Indian | Mae | Deskworker | Absent Absent | Absent | Absent | No | No | No | No | No | No He::ﬁ;‘;’:‘de' 86 | 160 | 68 | 2381 | 110 | 70 | 147 | 97 | 345 | 217 | 086 | 2 1 | 66|34| 3| 18|20 | 8 |183|123| 40 |117| 308 | 5 | 104 Normal Normal Normal 01 | tow 'f‘llgf'u‘:‘:’d o | 25 Low risk 61 | Lowrisk
41 | 10027021 | No | 60 | 6069 | Indian | Female | housewife | Absent Absent | Absent | Absent | No | Yes | No | No | No | No |NoncadiacchestPan| 82 | 172 | 72 | 2434 | 132 | 86 | 123 | 95 | 262 | 302|098 | 092 | 046 | 65 | 38| 27 | 10 | 22| 66 | 192 | 157 | 45 | 47 | 349 | 58 | 108 Normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d of 3 Low risk 22 | Lowris
42 | 10020706 | No | 67 | 6069 | Indian | Mae | famer | Absent Absent | Absent [ Absent | No | No | No | No | No | No |Actee@ebAinOf\ oy | 475 | g5 | 5549 | 120 | 80 | 132 | 204 | 322 | 448 | 09 | 202 | 096 | 63 [ 36| 32| 21 | 31 | 65 | 112| 66 | 35| 76| 189 | 62 | % Normal Normal Normal 02 | tow 'f‘l‘;‘:'u‘:‘:’d O | 1406 [Intermediaterisk| 152 'me':‘:'ae
43 | 10081522 | No | 70 | =70 | Indian | Female| housewife | Absent Absent | Absent | Absent | No | Yes | No | No | No | No | AcuteGastroenteritis [ 79 | 156 | 58 | 2383 | 132 | 80 | 123 | 118 | 444 | 201 | 053 | 011 [ 007 | 6 | 36| 24| 38 | 41| 74 | 198 | 137 | 41 [ 103| 334 | 58 | & Normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d o | 106 |intemediaterisk| 54 | Lowrisk
44 | 10007560 | No | 47 | <50 | Indian | Mae | worker | Absent Absent | Absent | Absent | No | No | No | No | No | No | AcuteBronchitis 84 | 176 | 78 | 2518 | 122 | 86 | 137 | 42 | 169 | 122|079 | 092 | 05 | 76 | 38| 32| 23 | 20 | 89 | 114 | 104 | 46 [202| 226 | 6 | o Normal Normal Normal 02 | oW 'f‘llgf'u‘:‘:’d o | 26 Low risk 66 | Lowrisk
69 | 1006365 | No | 55 | 50-59 | Indian | Female| housewife | Absent Absent | Absent | Absent | No | No | No | No | No | No | noncardiacchestpain | 87 | 180 | 81 | 222 | 116 | 72 | 129 | 91 | 327 | 10 | 076 | 049 | 021 | 64 | 33| 31| 24 | 28 | 65 | 134 | 100 | 46 | 66 | 217 | 54 | 72 Normal Normal Normal 02 | oW 'f‘llgf'u‘:‘:’d o | 23 Low risk 45 | Lowrisc
46 | 10031659 | No | 60 | 6069 | Indian | Female | housewife | Absent Absent | Absent | Absent | No | Yes | No | No | No | No | PAM :‘;ﬂ?’;”de’ 79 | 166 | 66 | 2395 | 132 | 82 | 13 | 308 | 607 | 301 | 112 | 091 | 037 | 63 | 35|28 | 12 | 41 | 139|124 | 51 | 22 | 53| 232 | 61 | 101 Normal Normal Normal 02 | oW 'f‘llgf'u‘:‘:’d o | 29 Low risk 11 | Lowris
47 | 7305746 | No | 40 | <50 | Indian | Mae | worker | Absent Absent | Absent | Absent | No | No | No | No | No | No Fever 85 | 176 | 72 | 2324 | 122 | 84 | 142 | 486 | 236 | 27.7| 086 | 092 | 045 | 75 | 45| 3 | 26 | 32 | 105 | 222 | 156 | 41 [192| 38 | 51 | 98 Normal Normal Normal 03 | tow 'f‘llgf'u‘:‘:’d o | 44 Low risk 72 | Lowris
48 | 2805838 | No | 55 | 5059 | Indian | Female| famer | Absent Absent | Absent | Absent | No | Yes | No | No | No | No Fibroid Uterus 762 | 161 | 59 | 2276 | 110 | 70 | 129 | 83 | 438 | 10 [ 077 | 032 | 012 | 74 | 43| 31| 12 | 18 | 87 | 198|127 | 48 | 159 | 265 | 57 | 86 Normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d o1y Low risk 09 | Lowris
49 | 1008212 | No | 70 | =70 | indian | Mae | worker | Absent Absent | Absent | Absent | No | No | No | No | No | No PIVD 83 | 172 | 70 | 2366 | 124 | 86 | 126 | 104 | 248 | 33 | 081 | 139 | 057 | 7.4 | 44| 3 | 24 | 18| 92 | 120 | 81 | 32 | 120| 253 | 59 | 122 Normal Normal Normal 02 | oW 'f‘llgf'u‘:‘:’d O | 168 |intemediaterisk| 2117 | Highrisk
50 | 1005315 | No | 47 | <50 | Indian | Male | officeworker | Absent Absent | Absent | Absent | Yes | No | No | No | No | No | ?PumonayKochs | 8 | 170 | 62 | 2145 | 118 | 82 | 15 | 125| 439 | 95 | 046 | 155 | 072 | 63 |28 | 35| 44 | 76 | 71 | 74 | 20 | 11 [124| 182 | 81 | 184 Normal Normal Normal 03 | tow 'f‘llgf'u‘:‘:’d O | 174 |intermediaterisk| 186 'me':‘:' ae
51 | 10031033 | No | 50 | 50-59 | Indian | Male | shopkeeper | Absent Absent | Absent | Absent | No | No | No | No | No | No LRTI 86 | 168 | 70 | 248 | 128 | 84 | 104 | 13 | 385 | 646| 082 | 035 | 006 | 7.6 | 35| 41| 10 | 26 | 103 | 144 | 85 | 44 | 78 | 193 | 58 | 8 Normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d L PP Low risk 23 | Lowris
52 | 7401874 | No | 54 | 5059 | Indian | Male | worker | Absent Absent | Absent | Absent | No | No | No | No | No | No he:ﬁ‘;”o’:‘da 82 | 168 | 66 |21724| 124 | 76 | 137 | 81 | 301 | 155| 076 | 124 | 058 | 81 | 5 | 31| 15 | 24 | 54 | 161 | 101 | 69 [ 104| 146 | 56 | 95 Normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d o | a3 Low risk 36 | Lowris
53 | 10026982 | No | 61 | 60-69 | Indian | Male | famer | Absent Absent | Absent | Absent | No | Yes | No | No | No | No Di Zé:,’;&;i’;de' 84 | 177 | 70 | 2234 | 110 | 70 | 182 | 61 | 238 | 187|086 | 113 | 061 | 72 | 42| 3 | 49 | 45 | 105 | 136 | 101 | 48 | 94 | 21 | 55 | 102 Normal Normal Normal 05 'me'me:';z‘:e' theod| 53 | Borderlinerisk | 54 | Lowrisk
54 | 7286228 | No | 55 | 50-59 | Indian | Male | officeworker | Absent Absent | Absent | Absent | No | No | No | No | No | No |AcueGastroenteritits | 87 | 181 | 85 | 2595 | 122 | 78 | 97 | 106 | 374 | 169 | 064 | 288 | 059 | 66 | 38| 28| 12 | 32| 8 | 68 | 74 | 19| 42| 38 | 58 | %0 Normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d o119 Low risk 29 | Lowris
55 | 10027323 | No | 50 | 50-59 | Indian | Female| famer | Absent Absent | Absent | Absent | Yes | No | No | No | No | No umbilical hernia 76 | 157 | 59 | 2394 | 122 | 80 304 | 657 | 259 | 099 | 082 | 099 | 6 |34 | 26| 33 |36 |88 | 15| 70| 74|81 | 095 | 55| 100 Normal Normal Normal 02 | oW 'f‘llgf'u‘:‘:’d ol 12 Low risk 35 | Lowris
56 | 10025358 | No | 60 | 60-69 | Indian | Male | bussiness | Absent Absent | Absent | Absent | No | Yes | No | No | Yes | No |NoncadiacchestPain| 89 | 166 | 66 | 2395 | 100 | 70 | 121 | 114 | 115 | 463 | 097 | 046 | 05 | 6 | 32| 28| 24 | 58| 52 | 128| 96 | 42| 56 | 229 | 56 | 122 normal Normal Normal 05 'mame‘;';z‘:d thood | 55 Low risk 35 | Lowris
57 | 10027115 | No | 56 | 50-59 | Indian | Male | businessman | Absent Absent | Absent | Absent | No | No | No | No | Yes | No PIVD 88 | 176 | 77 | 2486 | 130 | 86 | 164 | 152 | 354 | 142| 09 | 092 | 046 | 65 | 38 | 27 | 10 | 22 | 62 | 230 | 134 | 40 | 187| 335 | 54 | 136 Normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d % | 119 |intermediaterisk| 189 'me':‘:' ae
58 | 10026749 | No | 64 | 60-69 | Indian | Male | worker | Absent Absent | Absent | Absent | Yes | Yes | No | No | No | No tibial Fracture 85 | 168 | 67 | 2374 | 128 | 84 | 165 | 128 | 287 | 17.8| 079 | 092 | 029 | 76 | 42 | 34 | 23 | 20 | 117 | 197 | 165 | 48 | 123| 344 | 73 | 13 Normal Normal Normal 03 | tow 'f‘llgf'u‘:‘:’d O | 27 | mHighris | 2278 | Highrisk
59 | 10066465 | No | 70 | =70 | Indian | Male | retired | Absent Absent | Absent | Absent | No | Yes | No | No | No | No ova 83 | 163 | 62 | 22 | 132 | 9 |166| 7.7 | 218 | 123| 088 | 101 | 019 | 69 | 28 | 41| 13 | 34 | 70 | 153 | 122 | 31 | 158| 394 | 56 | 98 Normal Normal Normal 04 | oW 'f‘llgf'u‘:‘:’d O | 158 |intermediaterisk| 172 |ma:|:|ae
60 | 10055123 | No | 49 | <50 | Indian | Male | Serviceman | Absent Absent | Absent | Absent | No | No | No | No | No | No Fever 88 | 172 | 74 | 2501 | 124 | 80 | 146 | 7.6 | 236 | 12 | 078| 068 | 029 | 67 | 4 | 27| 17 | 19| 64 | 147 | 94 | 35 [ 201| 269 | 54 | 102 Normal Normal Normal 02 | tow 'f‘llgf'u‘:‘:’d ol 27 Low risk 694 | Lowrisk
61 | 10067202 | No | 70 | =70 | Indian | Female | HOUSEWIFE | Absent Absent | Absent | Absent | No | No | No | No | No | No URTI 72 | 154 | 56 | 202 | 120 | 78 | 113 | 792 | 243 | 20 | 074 | 027 | 017 | 65 | 36 | 29| 11 | 14 | 73 | 180 | 124 | 43 | 288| 288 | 53 | &0 Normal Normal Normal 01 | ‘owlikelihoodof | g, |\ yemediaterisk| 54 | Lowrisk

fibrosis




Low likelihood of

62 10067159 No 60 60-69 | Indian | Mae FARMER Absent Absent | Absent | Absent No Yes No No No No ANTRAL GASTRITIS 79 166 66 226 122 70 | 163 | 86 208 | 21.1| 109 119 0.6 73 28| 38 22 27 62 | 192 | 148 | 41 | 166 | 3.61 5.8 102 Normal Normal Normal 0.3 fibrosis 5.01 | Borderlinerisk 9.1 Low risk
63 10037261 No 48 <50 Indian | Mae WORKER | Absent Absent | Absent | Absent No No No No No No AGE 82 169 69 2222 | 120 80 | 11.3 | 136 | 139 23 125 0.72 0.33 72 46 | 26 34 28 88 | 113 | 59 | 43 | 148 | 137 51 79 Normal Normal Normal 0.5 Imame:i;:‘fd‘hm 16 Low risk 13 Low risk
64 10026340 No 62 60-69 | Indian | Female | housewife | Absent Absent | Absent | Absent No No No No No No Acute Gastroenteritis 74 152 2424 | 122 84 13 79 345 | 345 | 09 0.67 0.33 8 45 4 24 28 88 | 119 | 46 | 63 | 112| 0.73 54 98 Normal Normal Normal 0.3 Low If\Il;?:;:ZOd of 27 Low risk 5.7 Low risk
65 10052639 No 56 50-59 | Indian | Female | housewife | Absent Absent | Absent | Absent No No No No No No Migraine 76 166 66 23.95 | 122 84 | 122 | 74 284 | 174 | 05 0.22 0.11 6 4 2 18 21 82 | 122 | 50 | 66 | 124 | 0.76 5.7 89 Normal Normal Normal 0.3 Low If\Il;?:;:ZOd of 14 Low risk 5.4 Low risk
66 10029890 No 70 =70 Indian | Female farmer Absent Absent | Absent | Absent No No No No No No Acute GE 72 158 58 2323 | 116 72 | 112 9 275 16 0.98 0.64 0.16 72 38 | 34 17 35 80 | 126 | 48 | 64 | 122| 0.75 55 96 Normal Normal Normal 0.2 Low If\Il;?:;:ZOd of 3.2 Low risk 6.4 Low risk
67 10044225 No 48 <50 Indian | Female | shopkeeper | Absent Absent | Absent | Absent No No No No No No UV prolapse 76 160 62 2422 | 122 72 9.6 85 467 | 17.2 | 057 0.3 0.1 72 4 32 12 11 56 | 145 | 80 | 42 | 156 19 5.8 100 Normal Normal Normal 0.1 Low If\Il;?:;:ZOd of 29 Low risk 72 Low risk
68 10064882 No 62 60-69 | Indian | Female | housewife | Absent Absent | Absent | Absent No No No No No No SDH 76 166 60 218 122 78 | 107 9 333 | 355 | 109 0.29 0.11 6.6 4 26 10 17 16 | 160 [ 122 | 56 | 116 | 218 53 78 Normal Normal Normal 0.1 Low likelihood of 271 Low risk 3.2 Low risk

fibrosis




