
JUNE 10, 2022

1



World NASH Day 
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What kind of organ is the liver? Where is it located? 
What is its function?

အသည ်းအက  ြောင ်း
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What is non-alcoholic fatty liver disease or NAFLD? What is the difference 
between NAFLD and non-alcoholi steatohepatitis (NASH)?

Steatohepatitis
“NASH”

CirrhosisNormal Liver Steatosis
“NAFL”

NAFLD

Fatty liver with significant 
inflammation and 

hepatocyte ballooning

Increasing fibrosis
leading to cirrhosis, 

hepatocellular carcinoma

Fatty liver with trivial or no 
inflammation and no 

hepatocyte ballooning

အသည ်းအဆဖီ ို်းက ြောဂါဆ ိုတြောဘြောလဲ
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The body harbours different types of fat or adipose tissue.

  ိုယ ထမဲ ြောရ  တဲဲ့ အဆအီမ   ်းမ   ်း
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What is the cause of NAFLD/NASH? How do you get it?

အသည ်းအဆဖီ ို်းက ြောဂါဘြောက  ြောင ဲ့ဖဖစ တြောလဲ
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NAFLD as a Complex Disease Trait: Genetic and 
Environmental Modifiers

Cotter. Gastroenterology. 2020;158:1851. Krawczyk. Gastroenterology. 2020;158:1865.

Normal

Steatosis

NASH

Cirrhosis

Genes
PNPLA3
TM6SF2
GCKR
SOD2
MBOAT7

Environment
Sedentary lifestyle
Snacking, fast food
Saturated fats
Trans fats
Processed red meat

Epigenetics
Gut microbiome 

ရှုပ ကထ ်းလ တဲဲ့ အသည ်းအဆဖီ ို်းဖဖစ စဥ ကတ 
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အသည ်းအဆဖီ ို်းက ြောဂါ  ို ကဖပြောင ်းလ ကဲစတဲဲ့ဖဖစ  ပ ကတ 
Modifiers of NAFLD

Cotter and Rinella, Gastroenterology 2020 8



အသည ်းအဆဖီ ို်းက ြောဂါ ဲ ဲ့အ    ်းဆ  ကတ 
What is the impact in terms of liver disease? 

What will happen to me?
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Chonlankeril G. CGH 2018;16:1356-1358 Belli L, J Hepatol 2018;69:810-817 

အသည ်းအဆဖီ ို်းက ြောဂါ စပီ ို်းထ  ပ ိုဆ ို်း
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အသည ်းအဆဖီ ို်း NAFLD  ကေ အသည ်းက ြောင NASH အဆင ဲ့ က ြော  သ ြော်း င 
ပ ိုပပီ်းအသည ်းကဖ ြော  လ ယ 

Patients with NASH Progress to Cirrhosis at Much Higher Rate

Rinella ME, JAMA 2015

Isolated Steatosis (NAFL) NASH

NASH Cirrhosis

< 4%
≈ 

20%
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The different subtypes of NAFLD and their relationships with 
the severe consequences of the disease.

အသည ်း အဆဖီ ို်းက ြောဂါ
အဆင ဲ့ဆင ဲ့န င ဲ့ ဆ ို်းဝါ်းတဲဲ့

အ    ်းဆ  မ ြော်း
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ရ ို ်းရ ို ်းအသည ်းအဆဖီ ို်း ကေ ဆ ို်း၀ါးါ်းတဲဲ့
အသည ်းက ြောဂါကတ ဖဖစ လြောန ိုင 

Non-alcoholic fatty liver disease can evolve from just a fatty 
liver to severe liver disease, over different stages of severity
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အသည ်းအဆဖီ ို်းက ြောဂါ လ ဲ့  ေ ်းမြောက ်း  ို ဘယ လ ို
ထ   ို  န ိုင တြောလဲ

How does NAFLD affect general health?
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အသည ်းအဆဖီ ို်းဘယ အဆင ဲ့မ ြော ဖပဿေြောကတ စကပေါ်လြောပပီလဲ

In which stage of NAFLD do problems occur?
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အသည ်းအဆဖီ ို်း ကေဘ၀ါး  ို ဘယ လ ိုထ   ို  န ိုင တြောလဲ

Impact of the NAFLD/NASH on health-related quality of life

Depression 

Obesity 

Medication 

Blood Test 

Imaging 

Hospital 

Diabetes

Cost 

Alcohol 
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ဘယ လ ိုလ ကတ အသည ်းအဆဖီ ို်းက ြောဂါ  န ိုင သလဲ

Who gets NAFLD/NASH?

လ တေ ်းစြော်းအြော်းလ ို်း (၂၅%) အဝလ ေ တဲဲ့သ ကတ (၈၀ါး%) ဆ်ီး    ရ  တဲဲ့သ (၆၅%)
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အသည ်းအဆဖီ ို်းက ြောဂါမ ြော ဆ ို်း၀ါးါ်းတဲဲ့ အ    ်းဆ  က ြောဂါ ဖဖစ န ိုင က  

How frequent are the complications?
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ဘယ လ ိုလ ကတ   ို အသည ်းအဆဖီ ို်းက ြောဂါ ရ  ၊ မရ  စစ ကဆ်းန ိုင သလဲ

Who should be screened?

19



အသည ်းအဆဖီ ို်းNAFLDက ြောဂါ ဖဖစ တဲဲ့ သ ကတ  ဲ ဲ့ဘယ ကလြော  မ ြော်းမ ြော်း
အသည ်းက ြောင NASHအသည ်းမြောတြော ဖဖစ လဲ

Who Is at Risk for NASH and Advanced Hepatic Fibrosis?

1. Chalasani. Hepatology. 2018;67:328. 2. Caussy. J Clin Invest. 2017;127:2697. 

Risk Factors for NAFLD[1]

Type 2 diabetes

Obesity

Dyslipidemia

Metabolic syndrome

Polycystic ovary syndrome

• Risk of advanced fibrosis higher in first-degree 
relatives of patients with NAFLD cirrhosis[2]
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ဆ်ီး    က ြောဂါေဲ ဲ့အသည ်းအဆဖီ ို်းက ြောဂါ အဖပေ အလ ေ ဆ  စပ ပ ို

Type 2 Diabetes and Fatty Liver Disease:
“Bidirectional Association”

Type 2 
Diabetes

NAFLD

Bril. Diabetes Care. 2017:40;419. 21



ဆ်ီး    က ြောဂါေဲ ဲ့ အသည ်းအဆဖီ ို်းေဲ ဲ့ န လ ို်းက ြောဂါအဆ  အစပ 

The Liver and Cardiometabolic Risk Reduction in T2DM

American Diabetes Association
recommendation for NAFLD:

Budd & Cusi K,Current Diabetes Reports 2020; Oct 5;20(11):59.

Type 2 
Diabetes

NAFLD

Diabetes Promotes: 
 Risk of Steatohepatitis
 Risk of Cirrhosis 
 Hepatocellular Carcinoma

NAFLD Promotes:
Worse insulin resistance
 Risk of atherogenic dyslipidemia
 Risk of T2DM,  difficult to manage 
 Risk of CVD 

Recommendation 4.14 
• Patients with T2DM or prediabetes

and elevated liver enzymes (ALT) or 
fatty liver on ultrasound should be 
evaluated for presence of NASH and 
liver fibrosis.
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အသည ်းအဆဖီ ို်းက ြောဂါရ  ၊ မရ  ဘယ လ ိုစစ မလဲ

How can screening be done?
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အ၀ါးလ ေ ၊ မလ ေ စစ တဲဲ့BMI

BMI (Body Mass Index)
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 ါ်းဆ ိုဒ  အက ်းက ်ီး
Waist Size Matters 
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ပ ေ တဲဲ့လ မ ြောလည ်း အသည ်းအဆဖီ ို်းက ြောဂါ ဖဖစ န ိုင 
What About “Lean” NASH?

• Definitely occurs

– Role of lifestyle modification?
• Improvement in Asian individuals with BMI < 25 kg/m2 [1]

• Prevalence depends on definition of “lean”

– BMI < 25 kg/m2 but abdominal adiposity?[2]

– BMI < 23 kg/m2 in Asian individuals

• PNPLA3 I148M allele likely plays a major role in lean NAFLD[3]

1. Wong. J Hepatol. 2018;69:1349. 2. Younossi. Medicine. 2012;91:319. 3. Younes. Semin Liver Dis. 2019;39:86. 26



အသည ်းအသြော်းစ ယ မလြော်း

Liver Biopsy: The Imperfect Gold Standard 

Rockey. Hepatology. 2009;49:1017. Kleiner. Hepatology 2005;41:1313. 

• Limitations

– Invasive

– Painful

– Expensive

– Morbidity/mortality

– Sampling variability

– Observer variability

– Expertise to perform

– Impractical for population screening Sampling variability:
Same biopsy may give

2 different grades of liver 
fibrosis
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• Measures 1D velocity of low-frequency shear wave

• Directly related to tissue stiffness (fibrosis)

– The stiffer the liver, the faster the shear
wave propagates

• Quick, bedside test (~ 5 mins)

• Limited by obesity, food intake
operator experience

Sigrist. Theranostics 2017;7:1303. 

အသည ်းအဆဖီ ို်းနှုေ ်းတ ိုင ်း   ယြောဖ ိုင ဖရ ိုစ င (Fibroscan)

Vibration-Controlled Transient Elastography
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အသည ်းအဆဖီ ို်းနှုေ ်း၊ အသည ်းကဖ ြော  နှုေ ်းတ   တဲဲ့ ကဖြော ဖမူလြော

NAFLD Fibrosis Score and FIB-4 Score: 
Online Calculators Easily Interpret Noninvasive Tests

• Based on age, platelet count, AST, ALT  other lab values

Available at: https://www.mdcalc.com. 29



Noninvasive Tests Exclude or Determine Advanced 
Hepatic Fibrosis

1. Vallet-Pichard. Hepatology. 2007;46:32. 2. Alkhouri. Gastroenterol Hepatol (N Y). 2012:8:661. 
3. Shah. Clin Gastroenterol Hepatol. 2009;7:1104. 

▪ FIB-4 recognized by AASLD as useful in identifying patients with a 
higher likelihood of F3 or F3-F4[1]

Indeterminate

FIB-4: ≥ 2.67
NFS: > 0.675

FIB-4: ≤ 1.3
NFS: < -1.455

Presence of advanced fibrosisAbsence of advanced fibrosis

Cutoff Scores for Measurement of Advanced Hepatic Fibrosis[2,3]

အသည ်းအဆဖီ ို်းက ြောဂါမ ြော အသည ်းမြော မမြောအလ ယ တ  တ   န ိုင တဲဲ့ FIB-4 ဖစ ဖ ို်းစ  ို်း

30



Different tests & Different strategies

အသည ်းမြောလြော်းတ   မဲဲ့ေည ်းစေစ ကတ 
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Should tests be repeated over time?

အသည ်းမြော မမြောစစ တြောကတ   ို ဘယ ကလြော  တစ  ါ ဖပေ စစ မလဲ

32



What are the symptoms?
က ြောဂါလ ခဏြောကတ 
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အသည ်းအဆဖီ ို်းက ြောဂါသည တ ိုင ်း  ို  ိုမလြော်း

Should All NAFLD/NASH be treated?

34



Optimal Multidisciplinary Model (NAFLD/NASH Board) 

NAFLD Patient 
(risk stratification)

• Assess current dietary 
practice patterns 

• Determine weight 
history and set goals 

• Assess need for 
behavioral intervention 

• Develop dietary 
treatment plan with 
discrete goals and 
regular follow up 

• Behavioral 
therapy

• Optimization 
of underlying 
psychiatric 
disease 

• Management of 
diabetes and other 
metabolic 
comorbidities 

• Assessment of other 
endocrine drivers (e.g. 
hypopituitarism, 
hypothyroidism) as 
needed 

• Liver risk stratification 
• Exclusion of other liver 

disease 
• Focus on liver directed 

therapy
• Identify relevant 

comorbid disease 

Nutrition

Health 
Psychology

HepatologyEndocrinology

• Complex Lipid 
management

Cardio & 
Lipid 

Metabolic

Rinella M. EASL The International Liver Congress™ 2021

ဘ  ကပါင ်းစ ို  ို မဲဲ့ပ ိုစ 35



Hepatology

NAFLD Patient 

Assessment 

• Liver risk stratification
• Exclusion of other liver diseases 
• Identify relevant comorbid disease 
• Other endocrine drivers (eg. 

Hypopituitarism, hypothyroidism) 
• Assess current dietary patterns 
• Determine weight history 
• Assess need for behavioral 

intervention

Treatment 

• Liver directed therapy (Lifestyle, off 
label use of meds with possible 
benefit (e.g. GLP-1, SGLT2i)

• Develop dietary treatment plan with 
discrete goals and regular follow up

• Optimization of diabetes and other 
metabolic comorbidities 

• Weight loss medications 
• Referral for bariatric surgery 

Rinella M. EASL The International Liver Congress™ 2021

အသည ်းအဆဖီ ို်းက ြောဂါ လ ေြောတစ ကယြော    ို ကတ ွေ့ င ဘြောကတ ဆ  လိုပ  မ ြောလဲ
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Risk Stratification of Patients with NAFLD

Cotter and Rinella M, Gastroenterology 2020

Clinical Assessment for NASH ± Advanced Fibrosis

Low Suspicion ? 

• No MetS features 
• BMI <30 
• NFS <-1.455

• Normal ALT 
• No Family h/o
• FIB4 < 1.3

Intermediate to High Suspicion? 

• MetS
• T2DM
• Dyslipidemia 
• Hypertension 
• NFS > 0.676

• Normal ALT 
• Family h/o
• Persistently  ALT
• Age > 50 
• FIB4 > 2.67

Treat as low-risk: 
Monitor for new risk factors Assessment of Liver Stiffness 

အသည ်းအဆဖီ ို်းက ြောဂါဟြော

ဘယ ကလြော  အနတ ြောယ ရ  လဆဲ ိုတြော

စစ ကဆ်းေည ်း

37



Approaches for Currently Available Treatments

1. Promrat. Hepatology. 2010;51:121. 2. Vilar-Gomez. Gastroenterology. 2015;149:367. 3. Lassailly. Gastroenterology. 2015;149:379. 
4. Musso. Hepatology. 2010;52:79. 5. Ratziu. J Hepatol. 2010;53:372. 6. Tsochatzis. Hepatology. 2017;66:697. 7. Zhang. Scand J Gastroenterol. 
2013;48:78. 8. Chen. Medicine (Baltimore). 2015;94:e1013. 9. Sanyal. NEJM. 2010;362:1675. 10. Cusi. Ann Intern Med. 2016;165:305. 11. Bril. J Clin 
Endocrinol Metab. 2017;102:2950.

*NAFLD does not increase statin risk of drug-induced liver injury.11

In patients with advanced liver disease, choose or dose drugs 
appropriately.

Liver-directed treatment
▪ Vitamin E9

▪ Pioglitazone9,10

Treat T2D and CV risk 
factors4,5

▪ Hyperglycemia (GLP-1 RA and/or SGLT2i)

▪ Hypertension

▪ Dyslipidemia* (statin)

Other approaches
▪ Statin (reducing portal hypertension)6

▪ Metformin7,8 (conflicting data on HCC risk)

Weight loss1-3

▪ Lifestyle (diet, physical activity)

▪ Antihyperglycemic agents that promote
weight loss (GLP-1 RA and/or SGLT2i)

▪ Bariatric surgery

Control
Obesity

Reduce 
CVD Risk

Target
NASH

Potentially      
Reduce

End-Stage   
Complications

▪ Smoking cessation

 ိုသဖ ို ဲ့ေည ်းလမ ်းကတ 
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ကေထ ိုင စြော်းကသြော  မှုကတ ဖပ ဖပင 
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Meta-analyses of coffee consumption impact on 
NAFLD and liver fibrosis

• 11 studies, varying designs

Hayata U., Annals of Hepatology 2021

Pooled RR value 0.77 (95% CI 0.60–0.98)

Pooled RR 0.68 (95% CI 0.68–0.79)

NAFLD

Liver fibrosis

40



All coffee types decrease the risk of adverse clinical 
outcomes in chronic liver disease

• 494,585 UK Biobank participants

• Linkage to hospital, death and 
cancer records

• Adjusted HRs: age, sex, 
deprivation, smoking status, 
diabetes, ethnicity, alcohol

Kennedy OJ., BMC Public Health 2021 41



Mediterranean Diet Pyramid

42



Fibrosis

(45%)

NASH resolution (64-90%)

Ballooning/Inflammation 

(41-100%)

Steatosis

(35-100%)

Weight Loss ≥ 10%

Weight Loss ≥ 7%

Weight Loss ≥ 5%

Weight Loss ≥ 3%

Vilar-Gomez. Gastroenterology. 2015. Promrat. Heapatology. 2010. Harrison. Hepatology. 2009. Wong. J Hepatol. 2013.

Weight Loss Through Life-style Modification Reduces NASH

ကေထ ိုင စြော်းကသြော  မှု

ဖပ ဖပင ပပီ်း ပ ေ သ ြော်း င 

အသည ်းက ြောင NASHသ  သြော
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Alternatives Anti-Obesity Approaches

FDA Approved Anti-Obesity Drug Bariatric Endoscopy Bariatric Surgery

ပ ေ ကအြောင လိုပ တဲဲ့ေည ်းကတ 
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Pharmacotherapy Targeting Weight Loss and
Insulin Resistance (Off Label)

Shao. Diabetes/Metabolism Research Reviews. 2014;30:521. 2. Armstrong. Lancet. 2016;387:679-690. 3. Newsome.
NEJM. 2021;384:1113. 4. Cusi. Diabetes Obes Metab. 2019;21:812.
5. Kuchay. Diabetes Care. 2018;41:1801. 6. Taheri. Advanc Ther. 2020;37:4697.

Mechanism
of Action 

Compound Weight Loss Trial in 
NASH/NAFLD

Outcome

GLP-1 RA Exenatide + Phase 2b Improvement of hepatic 
steatosis by US 

Laraglutide + 
Approved for Obesity 

L Trial Resolution of NASH without 
worsening fibrosis 

Semaglutide +++ 
Approved for Obesity and DM

Phase 2b Resolution of NASH without 
worsening fibrosis 

SGLT2 Canagliflozen ++ Multiple studies Improvement in liver TG by 
1H-MRS; improvement in 

steatosis biomarkers 

Empagliflozin + Multiple studies Improvement in liver fat by 
MRI-PDFF 

Improvement in CAP and 
liver stiffness by TE 
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Systemic effects of GLP1-RA

Drucker. Cell Metab 2016

ပ ေ ကဆ်းထ ို်းကဆ်း GLP1-RA ဲ ဲ့အ    ်းသ  က ြော  မှုကတ 
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From Stressed Adipocytes to Hepatic Lipotoxicity, Inflammation, 
and Cirrhosis

Cusi. Gastroenterology. 2012;142:711. Neuschwander-Tetri. BMC Med. 2017;15:45.
Neuschwander-Tetri. Gastroenterology. 2020;158:1984. 

Increased 
fatty acid 

supply

↑ triglyceride 
formation

↑ lipotoxic fatty 
acid-derived 
metabolites

Excess delivery 
of dietary fat

Excess 
production of 
fat from sugars

Lifestyle modification:
▪ Decreased intake
▪ Increased disposal 

(exercising muscle, 
FGF21, SGLT2i, GLP-1)

Improve IR:
▪ PPAR-γ drugs
▪ Exercise

Improve disposal:
▪ PPARα, PPARδ drugs
▪ THR-β drugs
▪ ACCi, DGATi drugs
▪ FXR drugs

Antifibrotics:
▪ Galectin drugs
▪ FXR drugs
▪ ACCi drugs

Reduce 
inflammation:
▪ Chemokine receptor 

blockers
▪ ASK-1 inhibitors
▪ Caspase inhibitors

အဆကီ  ြောင ဲ့

အသည ်းထ   ို  
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Pharmacologic Therapy for NASH

No FDA approved drugs for NASH Available Therapies for Off-Label Use

အသည ်းအဆဖီ ို်း အသည ်းက ြောင  ိုတဲဲ့ကဆ်းကတ 
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Vitamin E ဗီတြောမင အ်ီးဟြော အသည ်းအဆဖီ ို်း
က ြောဂါသည ကတ မ ြော

- အသည ်းက ြောင တြော

- အသည ်းမြောတြော

  ို ြော  ယ 
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Vitamin E Reduces NAS and Fibrosis in NAFLD
• Meta-analysis of N = 1317 patients with NAFLD in 15 RCTs
‒ Study limitations: variations in definition of NAFLD; moderately small sample sizes

• Most promising patient for vitamin E treatment: an obese patient aged 15-50 yr, 
baseline AST >50 IU/L, daily intake of 400-800 IU vitamin E, liability to lose 5-10 kg

Abdel-Maboud. Therap Adv Gastroenterology. 2020;13:1756284820974917. 50



အသည ်းအဆဖီ ို်း အသည ်းက ြောင က ြောဂါသည ကတ မ ြော

Vitamin E ဟြော က ြောဂါပ ိုဆ ို်းမသ ြော်းကအြောင အသည ်းအစြော်း

မထ ို်း ကအြောင  ြော  ယ 
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Vitamin E Improves Transplant-Free Survival and Hepatic 
Decompensation in NASH

• Single-center study of patients with biopsy-proven NASH and bridging fibrosis or cirrhosis 
(N = 236) followed for median 5.62 yr

Vilar-Gomez. Hepatology. 2020;71:495.

Transplant-Free Survival
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Examples of NASH Treatments in Phase II or III Investigations

Steatohepatitis (NASH) CirrhosisNormal Liver Steatosis (NAFL)

Insulin resistance 
and/or lipid 
metabolism

Lipotoxicity and 
oxidative stress

Inflammation and 
immune activation

Cell death 
(apoptosis and 

necrosis)

Fibrogenesis and 
collagen turnover

PPARγ: Pioglitazone

GLP-1: Liraglutide,
semaglutide

SGLT: Empagliflozin, 
licogliflozin, 
canagliflozin

DPP-4 Sitagliptin
ACC: GS-0976, PF-

05221304
SCD1: Aramchol
ASBT: Volixibat

NAFLD

Some agents have multiple targets 

PPARα/∂: Elafibranor
PPARα/γ: Saroglitazar
Pan-
PPAR:

Lanifibranor

FGF19: NGM282

FGF21: Pegbelferim

FXR: OCA, cilofexor,
tropifexor, 
nidufexor 

MPC: MSDC-0602K
TGR-5: INT-767/777
THR-β: MGL-3196, 

VK2809

CCR2/5
:

Cenicriviroc (inflammatory target but affects fibrosis)

ASK1
: 

Selonsertib (cell death target but affects 
fibrosis)Caspase: Emricasan

AOC3: BI-1467335
P2X7R: SGM-1019
TLR-4: JKB-121/122

Galectin
:

GR-MD-02

LOXL2: Simtuzumab

စမ ်းသပ ဆဲ ကဆ်းအသစ ကတ 
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- အသည ်းအဆဖီ ို်း က ြောဂါ  ို  မ္ြောဲ့န ိုင င အသ်ီးသ်ီး 

ဘယ လ ိုဖမင   သလ။ဲ

-  ြော  ယ  ိုစြော်းဖ ို ဲ့ ဘယ လ ိုဖပင ဆင ထြော်းသလ။ဲ

- လ မသ သ မသ တ တ တ  ို်း အသည ်းအဆဖီ ို်းက ြောဂါ  ို

အကလ်းထြော်း ဥ်ီးစြော်းကပ်း ထ ေ ်းသ မ ်းဖ ို ဲ့ န ိုင င အသ်ီးသ်ီး 

ကဆြောင     ဖ ို ဲ့ အသင ဲ့ဖဖစ ကေပပီလြော်း။
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The Global NAFLD Policy Review and Preparedness Index: Are 
Countries Ready to Address this Silent Public Health Challenges? 

• About a third of countries (n = 32/102) 
scored zero on the preparedness index.

• No country had a national or sub-national 
strategy for NAFLD.

• NAFLD was rarely mentioned in the 
strategies of related conditions such as 
diabetes.

• Only 32 countries had national NAFLD 
clinical guidelines.

• A comprehensive NAFLD public health 
response is lacking in all 102 countries.
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