Ngs<s2>3aJ1 oll Ees
King Saud University Lo

Non-alcoholic Fatty Liver
Disease (NAFLD)
MED 341

B —

KHALID ALSWAT, MD, MRCP, FACP
Associate Professor of Medicine
Consultant Gastroenterology and
Hepatology

College of Medicine

King Saud University




Objectives

To know and understand the following:

1.Definition, criteria for NAFLD, and disease
spectrum

2.Epidemiology and risk factors
3.Pathophysiology of NAFLD, and natural history
4.Dilagnosis and management approach
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NAFLD: Definition

Definition: Liver disease, where thereascumulation of excess fat in the liver cells, in
people who drink little or no alcohol.

Criteria:

1. Liver fat > 5%
Estimated by crossection on histology

Estimated nonnvasively by MRI.

2.lack of secondary causas hepatic fat accumulation such agnificant alcohol
consumption* longterm use of a steatogenic medications, or monogenic hereditary

disorders, etc.

*Significant Alcohol uséaily alcohol consumption >30 g for men and >20 g for women.




Classification of NAFLD (spectrum)

NAFL: NonAlcoholic Fatty Liver
-Steatosigno inflammation)
other terms: simple steatosis, benign steatosis

NASH: NonAlcoholic Steatohepatitis

-steatosiswith inflammation hepatocyte injury with or without
fibrosis

NAFLD Spectrum
> Steatosis------- NASH------ NA (>>liver decompositioiﬂancer)>

Sanyal, et aHepatology2011




Metabolic dysfunctiorassociated fatty liver disease or metabolic
associated fatty liver disease (MAFLD)

[ Hepatic steatosis in adults }

(detected either by imaging techniques, blood biomarkers/scores or by liver histology)

l C This is a new proposed new definition gaining

Overweight or obesity Lean/normal weight g|0bal acceptance
Cousimsr M g mAsng) | | or M kgt ) - : :
, C MAFLD is defined as tipgesence of hepatic

steatosistogetherwith one or moreof the

[ 0\

If presence of at least two metabolic risk abnormalities: followin g:
+ Waist circumference 2102/88 cm in Caucasian men and women (or 290/80 cm in Asian men . .
and women) 1. Overweight or obesity
+ Blood pressure 2130/85 mmHg or specific drug treatment
+ Plasma triglycerides 2150 mg/dl (21.70 mmol/L) or specific drug treatment I
+ Plasma HDL-cholesterol <40 mg/dl (<1.0 mmol/L) for men and <50 mg/dl (<1.3 mmol/L) for 2 ' Typ € 2 d I ab etes
women or specific drug treatment h | . . k
+ Prediabetes (i, fasting glucose levels 100 to 125 mg/di [5.6 to 6.9 mmoliL], or 2-hour post-load 3. Two or more other metabolic ris
glucose levels 140 to 199 mg/dl [7.8 to 11.0 mmol] or HbA1c 5.7% to 6.4% [39 to 47 mmol/mol]) e
+ Homeostasis model assessment of insulin resistance score 22.5 ab n 0 rm al Itl eS
+ Plasma high-sensitivity C-reactive protein level >2 mg/L
" J

(Metabolic dysfunction-associated fatty liver disease)

EslamM, et al. Hepatol 2020 Jul
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Fatty Liver Disease Burden




Global Burden of NAFLD

AMore than one billiorindividuals worldwide have NAFLD
AMost common cause of abnormal liver tests
AMost common cause of chronic liver disease

AThesecondeadingetiologyof liver diseaseamongadultsawaiting
liver transplantationn many countries ( expected to be number
one)

APatients with NAFLD have increased overall mortality compared to
matched control populations without NAFLD



Worldwide Prevalence of NAFLD
and NASH

NAFLD
Normal Liver Steatosis Steatohepatitis Cirrhosis
ab! CJ[ ¢ ab! {1l ¢

Fatty liver with trivial or Fatty liver with significant Increasing fibrosis
no inflammation and no inflammation and leading to cirrhosis,
hepatocyte ballooning hepatocyte ballooning hepatocellular carcinoma

Worldwide prevalence 3% to 5% 1% to 2% at risk*

1. Younossi. J Hepatol. 2019;70:351. 2. Kabbany. Am J Hepatol. 2017;112:581.



http://www.clinicaloptions.com/

NAFLD burden in Saudi Arabia

FUTURE DISEASE BURDENZED/

_ 2017 2030 Saudi Arab;:, 201?5-2030 )
8,000 :

NAFLDrotal Cases 8,451,000 12,534,000 ?’é
Y
Prevalence (all ages) 25.7% 31.7% g
NASHTotal Cases 1,373,000 2,688,000 ’ 580 . _
0— (

Alswat K, et al SJG, 2018



ABO|01SIH ¢

A60|01SIH ¢

N

00000000000
mmmmmmmmmm

mmmmmmmmmm

Prevalence Is Higher in Risk Groups




Risk factors

AMetabolic syndrome

finsulin resistance

/AObesity (central) Obesity 51.3 81.8

p : : Type 2 diabetes 22.5 43.6

AType 2 Diabetes mellitus mellitus

,5Hyper|ipidaemia Dyslipidemia 69.2 72.1

. Hypertriglyceridemia  40.7 83.3

AMale

AMedications €.g Tamoxifen) AP ERh 39.3 68.0
MetabolicSyndrome  42.5 70.7

ALifestyle ( sedentary life style)

Younossi Z, et al Hepatology 2016



The American Diet
Significant Changes in the Past Half Century




Pathogenesis of NAFL AND NASH

Adipose tissue inflammation

Insulin resistanceas the

first step in most.
Insulin resistance leads to:

Gut microbiota
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https://gi.org/topics/fatty-liver-diseasenafld/




Natural History of NAFLD

1. None to very minimal progresgiop to fibrosis o
2. b2 m NRA&]l 2F RSIFGK O2YLI}I NBR 6.
population

Isolated fatty liver

Fatty liver with minimal
inflammation

| Possible sampling variability with
| some risk of progression

~7.2% over 6.5 years

25%

~11% over 15 years, but
Significant variability

1.mwAial 2F RSIGK OEYL}Nﬁk
1. Cardiovascular
2. Malignancy
3. Liverrelated
2. NASH with fibrosis portends worse prognosis
1. Fibrosis progressioa/w DM, severe IR, weight
gain > 5kg, rising ALT, AST

i:;:@@M%%h&éQY

Decompensation

Visible fibrosis and
inflammation of the
liver tissue




Evaluation

of patient with
NAFLD




Evaluation of NAFLD Patient

HISTORY

oSymptoms

Most are asymptomati¢even with advanced disease)
Non-specific symptoms
Sometimes symptoms of liver decompensation are the first

presentation .

[ ]

oSecondary causes: .
 Alcohol .

* Medications
 other liver disease (viral , autoimmune etc.)

oRisk factors .
* Metabolic syndrome, DM, Hyperlipidaemia, hypertension, obesity °
etc.

EXAMINATION

*As any other liver disease

*BMI, OBESITY, Signs of decompensation etc..

INVISTIGATIONS

CBC

LFT; mild rise in enzymes, can be normal

INR, albumin, bilirubin

Exclude other causes: HBV, HCV, autoimmune ,
Wilson etc

Us
Fibrosis assessment ( usually niomasive methos
Liver biopsy in some

. Lifestile ‘diet‘ activiil



Fatty Liver:

A bright liver on US,

NORMAL
A hypodense on CT
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Fibrosis assessment o

Degree of fibrosis Is the most important
factor in prognosis

Assessment

1. Nonrinvasive methods ——
Liver elasticity €.gfibroscan)
Noninvasive serum markers scores

2. Liver biopsy ( gold standard for NASH)




Example of noninvasive scores
NB (for your knowledge only)

Fibrosis4 (FIR4) Platelet count, AST, ALT, age https://www.mdcalc.com/fibrosis
4-fib-4-indexliver-fibrosis

APRI AST, Plateletount https://www.hepatitisc.uw.edu/pa
AST toPlatelet Ratio Index ge/clinicatcalculators/apri
(APRI)

NAFLD Fibrosis Score (NFS) Age, BMI, platelets, albumin, https://www.mdcalc.com/nafld
AST/ALT, IFG /diabetes non-alcoholicfatty-liver-disease
fibrosisscore



https://www.mdcalc.com/fibrosis-4-fib-4-index-liver-fibrosis
https://www.hepatitisc.uw.edu/page/clinical-calculators/apri
https://www.mdcalc.com/nafld-non-alcoholic-fatty-liver-disease-fibrosis-score

Role of Biopsy

GOLD STANDARDS FOR DIAGNOSIS OF NASH- Normal Liver
but not needed routinely | ] Sy

Fatty Liver

When?
*Confirm diagnosis

*Determine disease activity and
fibrosis stage

*Exclude other diagnosis ( when
there is possibility of existence of
other liver disease)




NAFLD
Management




Targets

1. Liver disease

C Reduce fibrosis, inflammation ( NASH), and
steatosis

2. Mange other associated metabolic disorders
C Obesity

C insulin resistance and DM
C hyperlipidemia



Therapeutic modalities

U Life style modification and weight loss
(Cornerstone Management)

U Pharmacological
No FDA approved Therapy

U Surgical




Lifestyle modifications (most important step)



Lifestyle modifications

Lifestyle changes:
Aweight loss
Aexercise
Adietary modification

should be recommended as themary interventiorfor

NAFLD

ANeight loss, diet and exercise are theyintervention with

established strong evidenseggesting it is benefit and
safety, with a clealloseresponse associatiaegardless the
type of exercise

Alifestyle changes(reduce associated risk factors)

AOther measures; stop alcohol (for who drinks)

ATreat other conditions ( DM, Hyperlipidemiztg




Strength of Evidence

n Consistentlybeneficialif sustained

Welight Loss
/
I
Dietary
Composition
N
PhysicalActivity
/

Katsagoni CN, et al. Metabolism. 2017 Mar;68-1B82.

- X meightloss Steatosis
- X wmeightloss NASH
- X  Mweightloss Fibrosis

ﬁLow glycemic foooN
.. . . with increased
n Beneficialwithout weight loss
. mono and
- Reducdiver fat ——
- NASHandfibrosis(someevidence)
- Reduceaiskfor HCC -Avoid high fructose

containing foods

"

)

n Aerobic& Resistancectivity
independently:
- Reducdiver fat
- NASHandfibrosis(little evidence)

Hickman 1J, et al. Gut. 2004;53(3):413.
Katsagoni CN, et al Metabolism. 2017 Mar;68-1B2.
PromratK,Hepatology 2010 Jan;51(1):129.




Other methods of weight reduction

Not all are successful in lifestyle changes

Other ways of weight reduction

>>BARATRIC SURGERY
AResolution of steatosis

AResolution of NASH
AResolution of fibrosis (in some)
Almprove other comorbiditiese.gDM




Pharmacologic
Therapy of NAFLD




Pharmacotherapy

VTo improve insulin sensitivity

\V Reduce oxidative stress effect

V/ Stop/slow necro-inflammation/fibrosis
VImprove underling metabolic syndrome

NO FDA approved drug



Timing of Drug Action*

Elafibranor Liraglutide Selonsertib
_ _ . PPARYd GLP1 ASK1 Inhibitor o
Obeticholic Acid Vitamin E Pioglitazone Ceniciviroc
FXR Agonist Antioxidant PPAR Yy CCR2/CCR2

*Medications either in phase 3 clinical trials, OTC, or not FDA approved for NASH indication




Summary of management
Lifestyle modification to all-+

Obese individuals with NAFLD or

NASH.
Bi AT N et Mortality
iopsyproven H, Nediabetic e
(Discuss benefits and risks)
Prostateca
Biopsyproven NASHyith or w/o DM Wt gain, osteoporosis
(Discuss benefits and risks) Balder cancer

Increase cholesterol

Still further data needed ST e e

No enough data to recommend

Not recommended




Care Pathway And Risk
Stratification




Screening for advanced fibrosis
related to NAFLD/NASH.

specialists should screen for NAFLD with advanced fibrosis

( Primary care, endocrinologists, gastroenterologists, and obesity )

Step 1: Identify patients at risk

teatosis on any
2 or more . . .
o imaging modality or
m lic risk f ! :
etabolic risk factors elevated aminotransferases

Type 2 diabetes

Hepatic fibrosis is the most important determinant of
liver and non-liver outcomes in patients with NAFLD

3 groups known to be at greatest risk of
NAFLD/NASH-related fibrosis.

1. Patients with T2D
2. Patients with 2 or more metabolic risk factors

3. Patients with incidental finding of hepatic
steatosis or elevated aminotransferases

* Nearly 10% of patients screened based on Steps
1 to 4 will have a high risk of clinically significant
liver fibrosis

Step 2: History and laboratory tests:
Excessive alcohol intake, CBC, liver function tests

Step 3: Non-invasive testing (NIT) for fibrosis??
(FIB-4 is a calculated value* based on age, AST, ALT & platelet count)

FIB-4 <1.3 FIB-4 1.3 to 2.67 FIB-4 = 2.67

v

INDETERMINATE
RISK

Step 4: Liver stiffness measurement (LSM)>57

LSM < 8 kPa LSM B8 to 12 kPa LSM = 12 kPa
INDETERMINATE
RISK
LOW RISK -
Repeat NIT in 2-3 “"h'ar'izp“!’a“’:’g;“ HIGH RISK
years unless clinical MR el II: l'auphE y or Refer to hepatologist

circumstances change

monitoring with re-eval
of risk in 2-3 years



Summary

LOW RISK
FIB-4 < 1.3 or

LSM < 8 kPa or
liver biopsy FO-F1

Management by PCP,
dietician, endocrinologist,
cardiologist, others

HIGH RISK'

FIB-4 > 2.67 or
LSM > 12 kPa or
liver biopsy F2-F4

Management by hepatologist with multidisciplinary team
(PCP, dietician, endocrinologist, cardiologist, others)

. Llfesty!a 2 Yes Yes Yes
intervention
Yes Yes Yes
Weight loss
recommended if | May benefit from structured | Greater need for structured | Strong need for structured
overweight or weight loss programs, weight loss programs, weight loss programs,
obese® anti-obesity medications, anti-obesity medications, anti-obesity medications,
bariatric surgery bariatric surgery bariatric surgery
Pharmacotherapy 4.5 6 4,56 7
for NASH Not recommended Yes Yes
CVD risk reduction® Yes Yes Yes
Prefer medications with Prefer medications with
Diabetes care Standard of care efficacy in NASH efficacy in NASH

(pioglitazone, GLP-1 RA)

(pioglitazone, GLP-1 RA)
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