
• အသည ်းအဆဖီ  ်းNAFLD အသည ်းရ ောင NASHရ ောဂါဟော လမူသပဲိ တစ ကမဘောလ  ်းမ ော
ကပ ရ ောဂါအသငွ ဖဖင ့် ၁၁၅သန ်းခန ့်မ ောဖဖစ ပေွာ်းရနပါတယ ။

• ၂၀၃၀ခ န စ မ ော ၃၅၇သန ်းခန ့်ဖဖစ မယ လိ ့်ခန ့်မ န ်း ပါတယ ။

• အသည ်းအဆဖီ  ်းNAFLDကရန အသည ်းရ ောင NASHအဆင ့် ရ ောက တဲ့်အထိ
ရ ောဂါလကခဏောမရပေါ်ပါ။ ဒါရ ကောင ့် ရ ောဂါဖဖစ မ န ်းမသပဲိ ဖဖစ ရနပါတယ ။

• အသည ်းအဆဖီ  ်းရ ောဂါ ရ ိသရူတ ဲွ ့်၇၀%ဟော အဝလနွ တဲ့် လရူတဖွဖစ ပပီ်း ၇၅% ဟော
ဆ်ီးခ ိျိုရ ောဂါသည ရတဖွဖစ ပါတယ ။

• စနစ တက မက သဘ်ူးဆိ  င အသည ်းရဖခောက ၊ အသည ်းကင ဆော ဖဖစ နိ င ပါတယ ။
အသည ်းအစော်းထိ ်း က သ တဲ့် အဆင ့်အထိ ရ ောက သေွာ်းနိ င ပါတယ ။

• ဒါရ ကောင ့်မိ ့်လိ ့် အသည ်းအဆဖီ  ်းရ ောဂါ ဲ ့်အနတ ောယ ရတကွိ ဖပည သရူတွ အသရိ ိ
သတဖိပျိုလောရစ န အဖပည ဖပည ဆိ င  ော အသည ်းရ ောဂါအဖွဲွဲ့ မ ဦ်းစ်ီးပပီ်း အဖပည ဖပည ဆိ င  ော
အသည ်းအဆဖီ  ်း အသည ်းရ ောင ရ ောဂါရန ့်ကိ ၂၀၁၈ခ န စ ဇွန လ ၁၂ က ရိန ့်မ ော
တစ ကမဘောလ  ်းအတိ င ်းအတောနဲ ့် က င ်းပခဲ့်ပါတယ ။
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NAFLD and NASH

အသည ်းအဆဖီ  ်း(NAFLD)
အဆအီသည ်းရ ောင ရ ောဂါ (NASH)
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အသည ်းအဆဖီ  ်းရ ောဂါဆ  တောဘောလဲ

• Definition

– NAFLD is present when >5% of hepatocytes are steatotic according to
histological analysis or by proton density fat fraction in patients who
do not consume excessive alcohol consumption (>20g/day for
women and >30g/day for men) and with no secondary cause for
steatosis.
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ဘောရ  ောင ့်ဖဖစ တောလဲ
Multiple hit model in the pathogenesis of NAFLD, 

NASH and Cirrhosis.
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ဖဖစ န  င ရစတဲ့် အရ  ောင ်းအ ောရတ 

• Risk factors for NAFLD 
– Type 2 diabetes mellitus
1. Age-higher risk with increasing age
2. Gender-commoner in men but women are at a higher risk of 

advanced fibrosis
3. Metabolic syndrome
4. Obesity
5. Ethnicity-higher risk in hispanics and South Asians Lower risk 

in blacks
6. Physical inactivity
7. A high-calorie diet, excess saturated fats, refined 

carbohydrates, sugar-sweetened beverages, a high fructose 
intake 

8. Obstructive sleep apnea.
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The World Health Organization assessment of sex-specific waist circumference and risk of 
metabolic obesity-related complications in people of White European ancestry.

Waist circumference in 
centimetres

Risk of metabolic complications Men Women

Increased  94  80

Substantially increased  102  88

These figures were defined using studies of people of White European ancestry.
The National Institute for Health and Care Excellence (NICE) recommends lower cut-offs of 
90cm for men and 80 cm for women of other ethnicities.

ခါ်းအတ  င ်းနဲ ့် အဆဖီ  ်းရ ောဂါ
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   ယ ထမဲ ောရ  သင ့်တဲ့် အဆ ီောခ  င နနန ်း

• Percentage body fat in men and women

– In adult men of average weight, the expected percentage body fat is 
15 to 20%

– In women of average weight, the expected percentage body fat is 25 
to 30%
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အသည ်းမော၊ မမော တ   နည ်းရတ 

Simple non-invasive tests for fibrosis.
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အသည ်းအဆဖီ  ်းရ ောဂါ အမ   ်းအစော်း

TERM DESCRIPTION

“Primary” NAFLD Occasionally used in the literature but not uniformly 
accepted

Indicates typical disease associated with features of 
metabolic syndrome but without a specific, additional 
cause

“Secondary” NAFLD NAFLD associated with a specific cause
Implies the absence of insulin resistance
May represent exacerbation of underlying primary 

NAFLD
Distinction not very useful
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အသည ်းအဆဖီ  ်းရ ောဂါအဆင ့်ဆင ့်
Terminology for Nonalcoholic Fatty Liver Disease

TERM DESCRIPTION

NAFLD Indicates the presence of fatty infiltration of the liver
Defined as fat >5%-10% of liver weight
Hepatic steatosis >5% in biopsy specimens

Simple steatosis Fatty infiltration with no minimal inflammation and no 
fibrosis

NASH Hepatic steatosis with inflammation, balloned
hepatocytes, and/or fibrosis, which may progress to 
cirrhosis
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TERM DESCRIPTION

Types of NAFLD 
(Matteoni et. al.)

Type 1: Simple steatosis (no inflammation or fibrosis)
Type 2: Steatosis with lobular inflammation but absent 

fibrosis or ballon cells
Type 3: Steatosis inflammation, and fibrosis of varying 

degrees (NASH)
Type 4: Steatosis, inflammation, ballooned cells, and 

Mallory hyaline or fibrosis (NASH)

NAFLD, Nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis.

အသည ်းအဆဖီ  ်းရ ောဂါအဆင ့်ဆင ့်
Terminology for Nonalcoholic Fatty Liver Disease
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ဘယ လ  စစ မလ၊ဲ ဘယ လ    မလဲ

• Screening
– Liver Enzymes
– Non-invasive fibrosis score
– Commercial non-invasive fibrosis tests
– Non-invasive imaging test

• Management
– Lifestyle modification
– Thiazolidinediones
– Glucagon-like peptide-1 analogs and DPP-4 inhibitors
– Sodium Glucose cotransporter 2 inhibitors
– Vitamin E
– Bariatric Surgery
– Statins
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အသည ်းအဆဖီ  ်း အသည ်းရ ောင ရ ောဂါ   ရဆ်းနဲ ့် ဘယ လ    မ ောလဲ

Pharmacologic approach to the management of nonalcoholic 
steatohepatitis (NASH)

Insulin sensitizers
Metformin

Pioglitazone
Rosiglitazone

Hypolipidemic drugs
Fibrates
Statins

Antioxidants
Vitamin E
Vitamin C
Silymarin

Anti-TNF agents
Pentoxifylline
Adiponectin

Hepatoprotective agents 
Betaine

S-adenosyl methionine
Ursodeoxycholic acid

Angiotensin receptor 
blockers
Losartan

Pharmacologic 
treatment in 

NASH
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Obesity

အ၀လ န ရ ောဂါ
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The global prevalence of obesity in 2016. Source: Adapted from NCD risk Factor 
Collaboration (NCD-RisC). Lancet 2017:39:2627-2642.
Available here: (http://ncdrisc. Org/data-visualisations. Html (accessed January 2020)

 မ္ော့်အ၀လ န ရ ောဂါဖဖစ နနန ်း
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အ၀လ န ၊ မလ န စစ တဲ့်BMI

• How to calculate body mass index?

– Body mass index is calculated according to the following formula:

– Weight in kllograms/(Height in metres)
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 မ္ော့်  န ်းမောရ ်းအဖ ဲ ွဲ့  ဲ ့်

အ၀လ န ရ ောဂါသတ မ တ ခ   

• The World Health Organization definitions of underweight, overweight and 
obesity in adults
– Underweight BMI <18.5 kg/m2

– Normal weight BMI 18.5-24.9 kg/m2

– Overweight BMI 25.0-29.9 kg/m2

– Obesity BMI >30.0 kg/m2

– Extreme obesity BMI >40.0 kg/m2
• These figures were defined using studies of people of White European ancestry.

• The WHO international obesity task force recommends lower cut-offs of BMI of 23 kg/m2 for 
overweight, and 25.0 kg/m2 for obesity for Asian people in children, overweight is defined by a 
BMI between the 85-95th percentile for children of the same age and sex. 

• Obesity is defined by a BMI 95th percentile for children of the same age and sex.
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• Model of regulation of food intake.
• Appelite is stimulated by neurones containing NPY and AGRP in the lateral 

hypothalamic area.
• Food intake is inhibited by MSH and CART. Regulation of this final pathway is 

affected by signals from gut and adipose tissue as well as being influenced by the 
hednistic control of food intake.

အစောစော်းတော   ဘယ လ  ထ န ်းခ  ပ ထော်းလဲ
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• The causes of obesity

– Genetic factors

– Environmental changes

– Dietary intake

– Total energy intake

– Changes in eating behaviour

– Dietary macronutrients

– Energy expenditure

ဝရစတဲ့် အရ  ောင ်းအ ောရတ 
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Examples of technological advances that have reduced physical activity
• Transport

– Motorized transport
– Increased car ownership

• Labour saving devices with the home
– Vacuum cleaners
– Washing machines
– Dishwashers

• Shopping
– Use of internet shopping
– Shopping malls designed with escalators rather than stairs

• Entertainment
– Televisions
– Computer gaming

• Work
– Increased use of machinery

စ  မနပညောတ  ်းတ  လောလ  ့် ဝရစတော
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Health benefits associated with 10% weight loss

Death  20-25% in premature mortality

Diabetes  50% in type 2 diabetes
 30-50% in blood glucose
Improved insulin sensitivity
Improved -cell function

Lipids  10% in total cholesterol
 30% in triglycerides
Decreased intra-hepatic triglyceride content

Blood pressure  10 mmHg in systolic BP
 20 mmHg in diastolic BP

Inflammation  Inflammatory markers
• TNF
• IL6
• MCP1

ဝ တ ရလ ော့်ဖခင ်း ဲ ့်အ    ်းရ  ်းဇ ်းရတ 
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အဝလ န တော   ဘယ လ    မ ောလဲ
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စော်းတော   ထ န ်းခ  ပ တဲ့် လမ ်းရ  ောင ်းရတ 

Peripheral signals and central pathways involved in the control of 
food intake.

The stimulatory (organge) and suppressive (green) signals and pathways are shown. In the 
arcuate nucles, POMC is converted to metanocortins, including  MSH, through the action 
of prohomone convertase. The solid red areas represent receptors for a variety of signals 
(see list in the key). 24



ပ န ရအောင လ ပ တဲ့်နည ်းရတ 

– Dietary control

– Behavioural modification

– Drug therapy

– Surgical management (bariatric Surgery, metabolic surgery)

• Restrictive procedures

• Malabsorptive procedures

• Restrictive plus malabsorptive procedures
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Choice of treatment modality for obesity according to 
body mass index, waist circumference and obesity-

related co-morbidity
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အစော်းအရသော  ဆင ဖခင တောနဲ ့် ရဆ်းပ ်းတ  ဲ သ

Additive effects of diet and drugs.
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အ၀လ န ရ ောဂါခ ဲစ ပ   နည ်းရတ 

Surgical Weight Loss
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ပ န ရအောင ခ ဲစ ပ   သနည ်းရတ 
Examples of surgical procedures to treat morbid obesity

(A) Restrictive procedure gastric banding with a subcutaneous port attached
to the anterior abdominal wall so that fluid can be injected into the
adjustable band around the upper stomach.

(B) Restrictive plus malabsorptive procedure: Roux-en-Y gastric bypass, in
which food passes through a small stomach pouch and bypasses the
proximal small bowel.

(C) Gastric sleeve 29



Potential benefits from loss of 10kg in 100-kg patients 
with co-morbidities

Mortality
• 20-25% fall in total mortality
• 30-40% fall in diabetes-related deaths
• 40-50% fall in obesity-related cancer 

deaths

Diabetes
• Reduction in risk of developing 

diabetes by >50%
• 30-50% fall in fasting blood glucose
• 15% fall in HbA1C

Blood pressure
• Fall of about 10mmHg (systolic and 

diastolic)

Serum lipids
• 10% fall in total cholesterol
• 15% fall in LDL cholesterol
• 30% fall in triglycerides
• 8% increase in HDL cholesterol

ဝ တ 10Kg   သ ော်း င  မဲ့် အ    ်းရ  ်းဇ ်းရတ 
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Thank You
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