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Why the Liver Matters

500+
Functions performed

by the liver

1.5 kg
Average weight of

an adult liver

75%
Liver can be removed
and still regenerate

Core Liver Functions

Detoxification

Filters blood & neutralizes toxins, drugs, alcohol

Metabolism

Regulates glucose, fats & protein breakdown

Bile Production

Produces bile for fat digestion & cholesterol excretion

Immune Defence

Kupffer cells remove bacteria & foreign particles



Liver Performs multiple Important Functions

Metabolic Function

Food Processing

Carbohydrate/Protein/ Fat 

Synthetic Functions

Proteins : Albumin

Clotting Factors

Fat synthesis

Bile Acids Synthesis

Detoxification

Food processing byproducts

Ammonia disposal

Drugs/Anesthetic agents

Alcohol

Immune Function

Barrier between 

environment and body

Opsonic proteins

Complements

Resident macrophages



Devarbhavi H et al J hepatology 2023. vol. 79 j 516–537

Global burden of liver disease: 2023 update



Aetiology of Liver Disorder

1. Alcohol

2. Obesity- MASLD ( Metabolic dysfunction) – Increase Cardiometabolic risk )

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

4. Diabetes de-novo  

5. Alcohol-Diabetes and Obesity

6. Drugs

7. CAMs

8. Hepatitis                            

➢ Acute Liver Injury

➢ Chronic Liver Injury

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

Whole spectrum are Preventable and one can keep the liver healthy



Alcohol



Alcohol –Global Burden(WHO 2024)

➢ Globally 43% consume Alcohol – AUD :  400 million(7 % world population)

➢ 2.6 million deaths : 2019 ; Increasing ( 20% increase from 2010)

➢ AUD (AUDIT)-WHO 10 point questionnaire( 4 score each = 40 total)

➢ Aetiology of Cirrhosis : Changed to alcohol in 60% 

➢ Potentiation ( Synergistic effect) . T2DM , Obesity – Met-ALD ; Rapid progress

Risk of Liver disease increase by  260 times( 35% develop liver disease ; Age 15 -44 yrs)

CVS increase by 3.2 times

Cancer increase by 5 times( 2019; 4.4% Cancer deaths were attributed to alcohol)



How much Alcohol is Safe ??

MASLD/ Diabetics/ Family history
Will become Met-ALD

Approximat
e
20g/d : m
10 gm/d : F



How much Alcohol is Safe

/ACLF
ACLF ACLF

AUDIT

AUDIT: score 40

➢ Consumption

➢ Dependency

➢ Behavior/harm

0-7 : Low risk

8-15: Hazardous

16-19: Treatment

20-40: Disease



Alcohol induced
Metabolic alteration
Liver Damage

1

2

3

3



How much Alcohol is safe ????

Carcinogenic, Liver damage , Pancreatitis , Cardiomyopathy 

Deaths from excessive alcohol use :178,000/ Yr in 
developed/developing countries :  about 500 die / day ???? 



Life Style & Obesity



In India:

➢ 27 million Children < 16 yrs

➢ 254 million Adults Obese(BMI>25)

➢ 351 million abdominal Obesity 

➢ 1 in 4 Cardivascular fitness 

WHO. Obesity.  https://www.who.int/health-topics/ obesity#tab=tab_2024

Life  Style & Obesity

The World Obesity Federation (WOF) -

 2023:1.1 billion: obesity worldwide 

 2060: Medical cost of  obesity> ₹1544 trillionç
World Obesity Federation (WOF): 

2030: 1.1 billion Obese adults . 

2060: Global Medical > ₹1544 trillion 

(converted on 2/1/2025 at 1$ to ₹ 85 )

MASLD :60 -70%



Review-Symposium
Evolutionary basis for the human diet: consequences for human health P. Andrews  R.J. Johnson
First published:16 November 2019 https://doi.org/10.1111/joim.13011Citations: 2

Life Style Change 

1. Dietary excess

2. Refined Sugars

3. Food with high Glycemic index

4. Sedentary hobbits

5. Prolonged Sitting 

6. Alcohol 

7. Sleep

8. Mental health 

9. Pollution

10. Genetic risks : Asians: 

SAT VS VAT



Metabolic Switch : Fed state Vs Non-Fed State

Glucose  burning-TCA

Fat burning 
   Ketones

FED State : Glucose is Energy Non-FED State : Fat burning



Obesity( Public Health problem)

Dyslipidemia I G Tolerance

Insulin
Resistance
Fat in Liver 

Low grade Inflammation – Adipose Tissue macrophages

Nutrient Excess – Decrease Energy Requirement 
 Energy Storage 

Energy 
Storage

Excess Fat 

Asian: more Visceral Fat( Liver , 
heart , muscles , Vessels)

Insulin Resistance 

Diabetes / Fat in blood & vessels 
/ heart disease / CVA

Inflammation

SAT VS VAT



Regional Prevalence of SLD, MASLD, Met-ALD, ALD

Liver International, 2025; 45:e70017 PP:1-18
https://doi.org/10.1111/liv.70017

https://doi.org/10.1111/liv.70017


What Happens when Life-style changes results  in

Obesity / Insulin Resistance / increase  fat in blood





Obesity Types
Obesity –I
Obesity II
( If any symptoms )



How do You Know that you are over weight or obese 
And 

Have  high risk for Cardiometabolic risks 
With

Fatty liver and its consequences



➢ Anthropometry : BMI   , WHR  , Waist Circumference , Weight/height

➢ USG abdomen and specific tests  ( Non invasive tests –NITs)

➢ LFT

➢ T2DM- 70-80% have Fat in liver

➢ Alcohol ; Associated with weight gain : Both causes liver damage

➢ Family history : Genes



Cardio Metabolic Risk Factors



USG

Normal Liver Fatty Liver

 Echo:  Liver >Renal Cortex
 Image of vessels & diaphragm: Poor



Steatosis 
(MAFL) 

Normal Fibrosis/
cirrhosis

Steatohepatitis
(MASH)

Spectrum of MAFLD

Liver Related mortality X
CVA Related mortality +

Cancers +
MET-S +

Liver Related mortality ++
CVA /Cancers +

All Cause mortality ++

Met –S, Genes, Alcohol

Free Radical, Cytokines , Micro biomes

Fat in Liver due to Obesity/T2DM/ Risk factor is a warning for multisystemic disease



Prevalence
Gastroenterology May 2025 

Prevalence of Progressive MASH

Mortality Rates

India : Adults 38% 
Children :35%

T2DM:    MAFLD /MASH:60% & 37%

Obesity: 80% & 31%

FU paired biopsy Study in F2 :   Hepatology. 2006;44:865–73

In 14 yrs : 16% Regress, 40% stable, 40% progress, 5% Cirrhosis

Global Statistic 
Included Indian Data
INASL :JCEH2023



Fat in Liver  / Fat: inflammatory disease
Multisystemic involvement



Diabetes



Asish Kumar et al

The Lancet Regional Health - Southeast Asia 2026;47: 100753

https://doi.org/10.1016/j.lansea.2026.100753

Dia- Fib Study : Lancet April 2026

➢ CAP: 65%  steatosis. 

Independent predictor fibrosis :

➢ Obesity (OR 1.98)

➢ Dyslipidaemia (OR 1.21)

➢ Reduced eGFR (OR 1.23) 

➢ T2D  ≥10 years (OR 1.12) 

➢ BMI <25: 19% significant fibrosis

1 in 4 : significant fibrosis

1 in 10 : Advanced fibrosis

Mean Age 53 Yr, 63% M

Fibrosis Evaluation in T2D
4th Complication in T2 DM



Asish Kumar et al Dia-Fib Study April 2026

The Lancet Regional Health - Southeast Asia 2026;47: 100753https://doi.org/10.1016/j.lansea.2026.100753

13% LSM >8 Kpa
Lower BMI 
Without Steatosis
About 20% Fibrosis



Mental health



Mental Health / Stress : Increased Cortisol : Insulin resistance

Stress : HPA Axis - Increased Cortisol ( One third population in developed world )

➢ Insulin resistance ( gluco-neo-genesis/insulin antagonism at IRS-Hyperglycemia : 

➢More Insulin Production – Lipogenesis

➢Cortisol - Linked to abdominal and visceral Obesity

Jansen et al Int. J. Mol. Sci. 2022, 23, 8178 1- 19



Insulin & Cortisol Balance by bio-feed back mechanism 
 Balanced Homeostatic state

Jansen et al Int. J. Mol. Sci. 2022, 23, 8178 1- 19



Sleep 

American Medicine of Sleep medicine :

➢ Adolescent sleep duration8-10 hours

➢ Adults not less than 7 hours

Ding C et al . Sleep and obesity .J Obesity Metab Syndr 2018;27: 4-24



In China: meta-analysis of 17 cross-sectional population-based studies:  
➢ One in six adults had insomnia Cao XL et al. PLoS One 2017;12:e0170772.

Multiple studies and surveys: Sleep debt : 
➢ Increased snacking, binge intake of food, increased saturated fats , less physical activities

Insomnia is prevalent in Population



Appetite

Satiety

Stress
Glycogenolysis
Heart rate
vasoconstriction

Ding C et al . Sleep and obesity .J Obesity Metab Syndr 2018;27: 4-24

GH





Protect Your Liver -Healthy Liver



Protect Your Liver

Life style modification

Diet

Exercise recommendation 

Behavior therapy : Sleep & mental health

Pharmacologic therapies 

Bariatric/Endoscopic surgery 



Percentage of  Weight Loss Associated With 
Histological Improvement of  Fat in Liver

• Analysis of data from 4 randomized studies

*Depending on degree of weight loss.

Hannah WN, et al. Clin Liver Dis. 2016;20:339-350.

Weight loss ≥ 5%

Weight loss ≥ 7%

Weight loss ≥ 10%

Weight loss ≥ 3%

Fibrosis

regression
(45% of pts)

NASH resolution
(64% to 90% of pts)*

Ballooning/inflammation
(41% to 100% of pts)*

Steatosis
(35% to 100% of pts)*

Exercise 

Diet

Drugs

Bariatric interventions

Benefit to all organs



Mediterranean diet



Aerobic or Resistance Exercise

Hashida et al J Hepatol 2017;66:142-152 

Equally 
effective, 



CORTISOL

Gianaros PJ et al >J Sports and health Sciences https://doi.org/10.1016/j.jshs.2026.101135 - 16th March 2026

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


Gianaros PJ et al >J Sports and health Sciences https://doi.org/10.1016/j.jshs.2026.101135 - 16th March 2026

Exercise decreases Cortisol
& IR

Inflammatory cytokines

Increase Endorphins_

Improve glucose uptake 

Improves brain function

Cardio vascular function

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


Healthy Interventions 
Healthy Liver

Gut Flora and Diet 
Influence energy extraction



Impact of  Sleep on Body weight



Hepatitis :

➢ Vaccination : HBV, HAV ( HEV)

➢ HBV : UIP , Health care , Obese , Alcoholics

➢ Screening in house hold contacts

➢ HAV : Non-immune Children /Obese Children

➢ Street vendors : HAV 



Drugs & CAMS



I Love My Liver 

➢ No Sweets

➢ NO Processed Food

➢ No Fruit juice/
Sweetened beverages 

➢ Less Carbohydrates

➢ Balanced diet 

➢ Exercise

➢ No Alcohol 

➢ Sleep well 

➢ Vaccines





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

High dose Injectable Semaglutide
7.2 mg/SC/week : 

High dose oral Semaglutide
Orfroglifron : 6 ,12, 36mg daily

Semaglutide+ Cagrilinide ( Amylin)
2.4 mg + 2.4 mg S/C /Week





World Obesity Federation (WOF): 
2030: 1.1 billion Obese adults . 
2060: Global Medical > ₹1544 trillion 
(converted on 2/1/2025 at 1$ to ₹ 85 )



Regional Prevalence of SLD, MASLD, Met-ALD, ALD

Liver International, 2025; 45:e70017 PP:1-18
https://doi.org/10.1111/liv.70017

https://doi.org/10.1111/liv.70017


CORTISOL







NAFL-Cirrhotic

NAFL F0-F1

NAFL F2-F3

J of Hepatol 2017; 67: 1265–1273



MASH – MAFLD Natural Course

Markov Model :

By 2030:

➢ 100 million MAFLD
➢ 27 million MASH
➢ 14 million F2

Karim G & Bansal M  touchREVIEWS in Endocrinology. 2023;19(1):60–70
EASL-EASD-EASO Guideline J hepatology . 2024; 81:492-542
INASL guideline JCEH 2023;13:273-302

Metabolic risk
Persists 
IR - Steatosis

Cause of Cirrhosis > 30%
Leading cause of Liver transplant

Alcohol Cirrhosis : 40%
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