Interventions to maintain a healthy Liver
66th NAMS Foundation Day

. 3‘{&
42 Fortis Subrat K Acharya DO

Pro-Chancellor KIIT University
Executive Director Gastroenterology, Fortis Escort Digestive & Liver diseases, New D
Emeritus professor Gastroenterology , AlIMS



Why the Liver Matters
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Liver Performs multiple Important Functions
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2 million deaths worldwide

1 out of 3 liver deaths among females

11" leading cause of death worldwide

15" leading cause of disability-associated life-years

Cost of liver disease in the United States (2016): $32.5 billion
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Aetiologyof Liver Disorder
. Alcohol

. Obesity MASLD ( Metabolic dysfunctior) Increase Cardiometabolic risk )

. Met- ALD ( Obesity and small amount of alcohol)

. Diabetesde-novo U Acute Liver Injury

. AlcoholDiabetes and Obesity U Chronic Liver Injury

U Sequels of Chronic Liver injury :
Cirrhosis , HCC, ACLF & Liver Failure

. Drugs

. CAMs
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Alcohol
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Semin Liver Dis 2024:44:69-78. HOW much AICOhOI |S Safe f)t)

Liver disease without Liver disease with Liver disease with
Healthy Subjects significant fibrosis significant fibrosis cirrhosis
y (FO-1) (F2-3) (F4)
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How much Alcohol is Safe

Diagnosis ALD MetALD MASLD
AUDIT: score 40
.. : Alcohol amount >350 for women 140-350 for women <140 for women
U~ Consumption (g/week) >420 for men 210-420 for men <210 for men

U Dependency
Alcohol Use

. 75-80% 5-12% or higher No
(i Behavior/harm Disorder (AUD)
AUDIT
0-7: Low risk Metabolic Not required At least one metabolic Metabolic
Dysfunction dysfunction dysfunction is the
8-15: Hazardous key disease driver
16-19: Treatment Steatosis Steatosis Steatosis
Spectrum Steatohepatitis Steatohepatitis Steatohepatitis
. Cirrhosis Cirrhosis Cirrhosis
20-40: Disease HCC HCC HCC
Alcohol-associated 1 /[ C 1 /[ C

hepatitisk | / [ C
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How much Alcohol is safe 7?77?77
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No level of alcohol consumption
is safe for our health
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Life Style & Obesity
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In India:
U 27 million Children < 1§rs

U 254 million Adults Obesewmi>25

U 351 million abdominal Obesit
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WHO. Obesity. https:Mww.who.int/health-topics/ obesity#tab=tab 2024



Life Style Change

1.

2.

8.

9.

10. Genetic risks : Asians:

Dietary excess

Refined Sugars

Food with high Glycemic index

Sedentary hobbits
Prolonged Sitting
Alcohol

Sleep

Mental health

Pollution

SAT VS VAT

3 Ma 1.8 Ma

800 kyr

Omnivorous Carnivorous
Fire, cooking Fire, cooking

Fruits Fruits Fruits Omnivorous
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Metabolic Switch : Fed state Vs Nead State

Fat burning
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Nutrient Excesg Decrease Energy Requirement
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Regional Prevalence of SLD, MASLD;Al&, ALD

38.0%

26.5%

8.3%

Asia

27.0% 26.8%

36.4%

25.2%

0.2%

2.1% 3.2% 0.5%

Europe Latin America North America

Liver International, 2025; 45:e70017 PR8l
https://doi.org/10.1111/liv.70017
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Stroke

Heart
disease

Obesity
Diabetes

Lifestyle-
induced
chronic
diseases

Metabolic
syndrome

Chronic
obstructive
pulmonary

disease

Some
cancers




OBESITY

. Obesity Types
Symptoms of Obesity Excessive Obesitycl
Sweating Obesity |I

( If any symptoms )

Breath- Double
lessness Chin
- Excess fat
oLl Ll deposition in
after any

abdomen

physical activity and waist
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At least 1 out of 5:

BMI 225 kg/m? [23 Asia] OR WC >94 cm (M) 80 cm
(F) OR ethnicity adjusted equivalent

Fasting serum glucose =25.6 mmol/L [100 mg/dl] OR
2-hour post-load glucose levels 27.8 mmol/L

[2140 mg/dl] OR HbA1c =25.7% [39 mmol/L] OR
type 2 diabetes OR treatment for type 2 diabetes

NRAZ2 aSuloz2f A0 wAial CIF OU2NA&

Blood pressure =2130/85 mmHg OR
specific antihypertensive drug treatment

Plasma triglycerides =1.70 mmol/L [150 mg/dl] OR
lipid lowering treatment

Plasma HDL-cholesterol <1.0 mmol/L [40 mg/dl] (M)
and <1.3 mmol/L [560 mg/dl] (F) OR
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Spectrum of I\/IAFLD
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Liver Related mortality X
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Liver Related mortality ++
CVA /Cancers +
All Cause mortality ++
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DIFai0NRSy(SHRHE R 3&  aFt-k2 prevalence in 7%-8%
general population
Group Value F3-F4 prevalence in 1%-2%
. general population
Global NAFLD prevalence 38% India : Adults 38%
(2016-2019) Children :35% Incidence of NAFLD 48.89-50.09 per 1000 person-
' years
Highest global NAFLD Middle East and North Africa _
prevalence (42.6%) Mortality Rates
Prevalence of lean MASLD 5%-7% All-cause mortality 12.61-7.1 per 1000 person-years
In general population Cardiac-specific mortality 4.2-5.5 per 1000 person-years
Prevalence of lean NAFLD 20% in the western and eastern ,
within the NAFLD hemispheres Extrahepatic cancer 2.8-4.2 per 1000 person-years
population ~ 40% (nonobese) in eastern mortality
hemisphere Liver-specific mortality 0.92-1.75 per 1000 person-years
Df 20 £ { ) GTAPH-(IMRREP IMASH:60% & 37%
< 2 A Ity:80%0 & 8196
Ly Ot dZRSR I )/% paired biopsy tLlIde IN F-2Hepatology. 2006;44:8653
L b! { [ H )Y VO | In 14yrs: 16% Regress, 40% stable, 40% progress, 5% Cirrhosis




Dietary fat and
- carbohydrate
(fructose/glucose)
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Dia- Fib Study : Lancet April 2026

All patients with T2D
100% (n=9,202)
Mean Age 5%t 63% M

LSM =8
26% (n=2,433)

LSM =10
14% (n=1,289)

LSM =15
5% (n=491)

LSM =20
3% (n=295)

LSM =25
2%(n=192) Asi KEbhmar e

The Lance
httdeill

1 in 4 : significant fibrosig

U CAP: 65% steatosis.

Independent predictor fibrosis :

i Obesity (OR 1.98)

U Dyslipidaemia (OR 1.21)

0 Reduced eGFR (OR 1)23

U ¢H5 xMn &SI NA

U BMI <25: 19% significant fibrosis
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100%

80%

60%

40%

20%

0%

Distribution of Fibrosis Stages Across Steatosis Grades
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CAP <248 (S0) CAP 248-267 (S1)

(n=2847) (n=1163)

Asi Kbmar

The

Lancet

Lower BMI
Without Steatosis
About 20% Fibrosis

m LSM 215 (F4)

= LSM 10-14.9 (F3)
m LSM 8-9.9 (F2)

= LSM 6-7.9 (F1)

m LSM <6 (F0)

CAP 268-279 (S2) CAP 2280 (S3)
(n=724) (n=3402)
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Mental health
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Stress : HPA Axidncreased Cortisol ( One third population in developed world )
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(A) Normoinsulinemia (B) Hyperinsulinemia

GLP-1{ <

Hippocampus Hippocampus
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' " L] r - g -
HPA -t /" Inhibition of | Impaired

Islet B-cells \_Insulin Signaling
- | l l
Insulin secretiond|= = = = = = = -  Hyperglycemia

Jansen et al Int. J. Mol. Sci. 2022, 23, 8171891



Sleep

American Medicine of Sleep medicine :

U Adolescent sleep duration80 hours

U Adults not less than 7 hours
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In China: metaanalysis of 17 crossectional populatiorbased studies:
0 One Iin six adults had insomni&ao XL et aPLoSOne 2017;12:e0170772.

Multiple studiesand surveys Sleepdebt :
U Increasedsnacking bingeintake of food, increasedsaturatedfats , lessphysicalactivities
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Ding C et al . Sleep and obesity .J ObeBigtab Syndr2018;27: 424



Sleep & Weight Gained

Nurses who slept 6 or fewer hours per night gained
significantly more weight over the study.

Weight Gain by Hours of Sleep

6 hours
per night

7+ hours
per night




Protect Your LiverHealthy Liver
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Exercise recommendation
Behavior therapy : Sleep & mental health

Pharmacologic therapies
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Percentage of Weight Loss Associated With
Histological Improvement  of Fat in Liver
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Diet

Benefit to all organs Wei ght |0 Drugs
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Bariatric interventions
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Mediterranean diet

MEDITERRANEAN DIET TYPICAL PLATE

1-2
servings of
olive oil




Aerobil c or Resl|I stance EX

Aeroblc exerdse & Resktance exerclse i
pre
T 9 lj dzt
1. Activation of lypolysis 1. Hypertrophy of type Il muscle fibers ETTSOI
2. Upregulation of UCP-1 and PPARy 2. Activation of GLUT4, AMPK, and caveolins
3. Alteration in adipocytokine 3. Alteration in myokines
[ NAFLD ] [ Normal Liver ]

Improvement
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Effects of a Year-Long Aerobic Exercise Intervention on Neuroendocrine, Autonomic, and
Neural Correlates of Stress, Emotion, and Cardiovascular Disease Risk in Midlife Adults

Aims
According to the "Cross-Stressor Adaptation
Hypothesis"' aerobic exercise may down-regulate

stress- and emotion-related neurophysiology
r ANS Control y, 3"&
7 -

Hpy

%‘

Our registered trial (NCT03841669)2° tested the
following cross-stressor predictions at the levels of
the brain, autonomic nervous system (ANS), and
hypothalmic-pituitary-adrenal (HPA) axis

v Subjective Stress & Affective Reactivity
v Brain Patterns for Stress & Negative Emotion

"\\‘C) 4 Brain Patterns for Emotion Regulation

B‘W (\\E}‘

cross-stressor adaptations

k v Cardiovascular Reactivity to Stressors

4 Parasympathetic Cardiac Activity

»

" ¥ Cumulative Cortisol Output

Trial Design

N =130
(26-58yr | 68% female)
|
I I
Exercise Control
D
ri\’
N = 64 N =66
1 yr moderate- 1 yr health
to-vigorous information
aerobic only (no
exercise for change in
150 min per wk behavior)

ITT and Per Protocol Analyses

Main Findings

Exercise reduced & / c{ﬁ §

) % nto
cumulative CR”? > A\ Rty
cortisol P *NBood supply
(measured in hair) \;

r.v \ CORT
’ ; - ”
ACTH
=) 04 Control
E :
Dozl ——Exercise |
o>
o
E’ 0.0 —
8
‘g 02
(&]
§ o0 CORTISO
.

Baseline Post-Intervention

Note. ITT BGD =-0.62 (95% Cl:-1.14 t0 -0.10) pror = 0.04.
Replicated in per protocol analyses.

Synopsis

* Results add to our prior trial evidence that
aerobic exercise improves brain age and : .
cardiorespiratory fitness ——p [E]550

¢ In line with "cross-stressor hypothesis,” 1yr of
exercise reduced a stress-related biomarker - hair
cortisol - that relates to cardiovascular health*

« The potential stress-buffering effects of aerobic
exercise not seen for brain or ANS outcomes

'Sothmann et al (1996) Exerc Sport Sci Rev; 24: 267-87.?Molina-Hidalgo
et al (2023) BMJ Open; 13: €077905.Funded by P01 HL040962.
“Kuckuck et al (2024) J Intern Med; 295: 2-19. Made in BioRender.

Gianaros PJ et al >J Sports and health Sciences https://doi.org/10.1016/j.jshs.2026 -11ath3darch 2026



https://doi.org/10.1016/j.jshs.2026.101135

A Hypothesized cross-over adaptations B Predicted effects on intervention
from exercise to stress & affective processes outcomes
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| Subjective stress & affective reactivity
} Brain patterns for stress & negative affect
t Brain pattern for emotion regulation

LYONBIF&asS 9yR2 Ayaw
LYLINR @GS 3f dZO 2 a I | 14/@’3 Contro/> t Parasympathetic cardiac activity

o . } Cardiovascular reactivity to stressors
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Gianaros PJ et al >J Sports and health Sciences https://doi.org/10.1016/}.jshs.2026 A1ath3darch 2026

} Cumulative cortisol output



https://doi.org/10.1016/j.jshs.2026.101135
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HOURS AWAKE

GHRELIN

| AGREED

STRESS
MANAGEMENT

ENERGY
EXPENDITURE

CORTISOL

SNACKING
OPPORTUNITY

HUNGER

SATIETY

!!

FOOD
REWARD

CALORIE
INTAKE

INSULIN
SENSITIVITY

[fSSL) 2V

» SEEKING OF CALORIE
DENSE SNACKS

« NET CALORIE
SURPLUS - WEIGHT
GAIN

* INCREASED STORAGE
OF BODY FAT

 INCREASED % OF
WEIGHT LOSS FROM
MUSCLE (WHEN
DIETING)

2
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U Vaccination : HBV, HAV ( HEV)

U HBV : UIP , Health care , Obese , Alcoholics

0 Screening in house hold contacts

U HAV : Noammune Children /Obese Children



Drugs & CAMS



| Love My Liver




MASLD/
MASH

without cirrhosis
(FO-F3)

MASLD/
MASH with
compensated
cirrhosis (F4)

MASH-targeted

Preferred pharmacological options for treating comorbidities

If locally approved:
resmetirom
in F2/F3 fibrosis

Check indication for
liver transplantation
in case of
decompensation or
HCC

T2D Dyslipidaemia Obesity
GLP1RA
(e.g. semaglutide,
liraglutide, dulaglutide) GLP1RA |
and coagonists (e:g. semaglutlde,
(e.g. tirzepatide) liraglutide) and
coagonists
SGLT2 inhibitors (e.g. tirzepatide)
(e.g. empagliflozin, Statins

dapagliflozin)
Metformin*

Insulin
(in case of
decompensated
cirrhosis)

Bariatric
interventions
(special caution in
case of compensated
cirrhosis)




WHO and FDA & EMA may license three mor drugs to treat Obesit
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2026

Data on 3 New GLP-1Drugs for Weight Loss

That May Be Approved This Year

Rita Rubin, MA

he approval of 3 new weight-loss

T medication options—2 injectablesand
a pill—is expected in the US this year.

As the World Health Organization recently
emphasized inits first guideline on the use
of GLP-1therapies

totreat obesity, the
Medical News website ~ medications, when
prescribed, should

be used alongside behavioral support fo-
cused on a healthy diet and physical activity.
Oneof theanticipated injectables com-
bines semaglutide, the glucagon-like pep-
tide 1(GLP-1) receptor agonist in the weight-
loss drug marketed as Wegovy and the
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Steatotic Liver Disease

(SLD)
\ p
Y . Y . Y " 1
Metabolic MASLD and increased alcohol intake* Alcohotl- ; Specific aetiology S'—DJ [ Cryptogenic SLD }
Dysfunction-Associated (MetALD) y aShSOICIaIet :
Steatotic Liver Disease (Alcohol-refated)
(MASLD) Liver Disease
\ J MASLD ALD (ALD) f ‘
i predominant predominant . Y Drug-Induced
: —  Liver Injury
——— 1401210 210 280 350/4zo| (DILI)
,'/ Metabolic Weekly alcohol intake (g) \ J
{ Dysfunction-Associated + | - = r —
\  Steatohepatifis MASLD ALD o Monogenli;
\ (MASH) ' predominant predominant \ diseases |
T 200 30 40 5@ : ~
. . — Miscellaneous***
Average daily alcohol intake (g)




World ObesityFederation(WOF)
2030 1.1 billion Obeseadults.

2060 Global Medical> 1544trillion
(convertedon 2/1/2025at 1$to  85)
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Regional Prevalence of SLD, MASLD;Al&, ALD

38.0%

26.5%

8.3%

Asia

27.0% 26.8%

36.4%

25.2%

0.2%

2.1% 3.2% 0.5%

Europe Latin America North America

Liver International, 2025; 45:e70017 PR8l
https://doi.org/10.1111/liv.70017
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1.1%
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