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Contextualize

NAFLD as the most common liver
disorder with potential for
significant health care burden

Understand

Key pathophysiologic concepts
which inform clinical consequences
and therapeutic options

Diagnose

Using a variety of approaches,
simultaneously practical and
thorough

Manage

NAFLD vigilantly and (for now)
non-Rx, cognizant of new agents
expected to enter the market

it

Objectives

Take Home Message ...

Owing to its prevalence and predicted
impact, NAFLD is a chronic disease with
significant relevance to primary care.
Interventions are multidisciplinary and
specialist involvement is beneficial.

o

Local

Active Clinical &
Research Field
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the fundamentals

Non-alcoholic fatty liver
disease is common

It is the most common form of chronic liver disease and the
most common cause of abnormal liver enzymes, and (after
Hepatitis C) the second-leading etiology of liver disease for
adults awaiting transplantation
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Progression of NAFLD

Simple Steatosis Steatohepatitis Cirrhosis
75-90% of cases “NASH” - hepatocyte injury, Extensive fibrosis and
benign prognosis inflammation, and fibrosis irreversible damage

no increase in mortality 25% of all NAF
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25% of NASH patients
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NAFLD Risk Factors

* Age
* Metabolic Syndrome
* Gender
* Dietary Factors
* OSA Risk factor surveillance and Correlation with presence Cirrhotic complications,
modification (and severity) of metabolic hepatocellular carncinoma,
syndrome, and also CV risk mortality
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NASH is essentially a metabolic disorder

Covariates By the Numbers:

The above support the concept that NASH is the hepatic
consequence and manifestation of the metabolic syndrome (MetS),
a systemic disorder of macronutrient energy regulation, processing
and homeostasis, accompanied by ongoing inflammation and
cellular injury with concomitant multi-organ risk
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the fundamentals

Features of the Metabolic Syndrome

$ o

Central Impaired Elevated
Obesity Fasting Glucose Triglycerides
@ Obesity ® Hyperglycemia Dyslipidemia
e WC>=94cm (M) ¢ >5.6 mmol/L e TG>1.7 mmol/L

e WC>=80cm (F) <« Orontreatment ¢ Oron treatment
* Ethnic-specific

*at least three of five categories = diagnosis of metabolic syndrome

Low HDL
Cholesterol

Dyslipidemia

* HDL< 1.0 (M)
* HDL< 1.3 (F)
* Or on treatment

Elevated
Blood Pressure

Hypertension

> 135/85 mm Hg
Or on treatment
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Dietary Dietary
fat sugars

) ) Substrate Overload Lipotoxic Liver Injury

Chylomicron Fructose, Model of NASH Pathogenesis
triglyceride glucose

' '

Adipose tissue Acetyl CoA

Adipose SREBP1c> wgé’l{'/ﬁ fact_ors:
insulin “DNL” | * ACC _ ypoxna
resistance * FAS » Uric acid
+ SCDs » Gut microbiome products

Fatty acids released Fatty acids made . Chole'sterol

from adipose tissue in the liver I
into the blood (de novo lipogenesis) '

\4

fatty acids ——— > Lipotoxic lipids I::> \1,1‘ Fibrosis

* DAGs? .
+ Ceramides? Inflammation/

* LPCs? i
PNPLA3'7 * Others? repair HCC

. Lipoprotem
remnant
uptake

Hepatocellular NASH
Minor sources: injury
* Autophagy Liver free

Oxidative disposal: q L'pl'd
+ Mitochondria roplets

* Peroxisomes i
« CYPs VLDL =—> Hypertriglyceridemia

<«—— Triglyceride

Neuschwander-Tetri BA. BMC Medicine (2017) 15: 45-51
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Diagnostic
Approaches

The approach to NAFLD is
multimodal and iterative

|d e ntlfyl ng NAF LD rather than automatic Assessing severity

is crucial to
management and
prognostication

the diagnosis

A satisfying diagnosis if detection occurs
in time for risk-mitigating intervention
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the diagnosis

Pearls and Challenges in the
Diagnosis of NAFLD-NASH

Largely asymptomatic - ? screening
Over-reliance on liver chemistries
Imaging is imperfect

Predictive Scores’ NPV better than PPV

Biopsy remains definitive for NASH

* Many patients ultimately
require biopsy anyway

* No single non-
invasive test is ideal
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the diagnosis

Methods for investigating non-alcoholic fatty liver disease

SCORING ALGORITHMS

Lack of activity correlation
Need for further tests
Many cases not identified

Uses routine labs and clinical data
Good to exclude advanced disease
May still need biopsy

BIOPSY

Ultrasound identifies steatosis
Newer techniques do assess fibrosis
Limitations in practice

Definitive for NASH
Use if diagnostic uncertainty
Use if disease is worsening
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the diagnosis

Non-invasive scores for fibrosis prediction

Score Indices Calculation Interpretation

BARD score BMI Weighted sum: Validated in 827 patients with biopsy proven NAFLD
AST/ALT ratio 1. BMI >28=1 point fibrosis
T2DM 2. AAR >0.8=2 points Score >2: Se 0.91, Sp 0.66, NPV 0.96
3. T2DM=1 point AUROC 0.81 for stage 3—4 fibrosis

NAFLD fibrosis Age —1.675+0.037xage (years)+0.094xBMI (kg/m?)  Validated in 733 patients with NAFLD
score Hyperglycaemia  +1.13xIFG or diabetes (yes=1, no=0) AUROC 0.88 for stage 3—4 fibrosis
BMI +0.99xAST/ALT ratio—0.013xplatelet (x109/L)
Platelet count ~ —0.66xalbumin (g/dL)
Albumin
AST/ALT ratio

FIB-4 score Age AgexAST (IU/L)/platelet count (x109/L)x \/ALT Validated in 541 patients with biopsy-proven NAFLD
AST (IU/L) AUROC 0.80 for stage 3—4 fibrosis

ALT

AAR, AST/ALT ratio; AUROC, area under receiver operating characteristic; BMI, body mass index; IFG, impaired fasting glucose; NAFLD, non-alcoholic fatty
liver disease; NPV, negative predictive value; Se, sensitivity; Sp, specificity; T2DM, type 2 diabetes mellitus.
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the treatment

Management
Approaches
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Patients with NASH have an increased risk
of both adverse cardiac and liver outcomes
due to their common metabolic risk factors.
Management therefore depends largely on
disease severity and risk stratification.

Four main areas of focus: lifestyle
modification, targeting components of
metabolic syndrome, liver-directed
pharmacotherapy for high-risk patients,
and managing complications of cirrhosis.
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the treatment

Summary of NAFLD management strategies

Diet e Exercise

* (Reduces steatosis and NASH) é%% « (Reduces steatosis, LFTs)

* caloric restriction & weight loss ¢ Ve ¥  150-200 minutes per week
 further weight loss reduces fibrosis ‘X\ B « All types effective

-

Gastric bypass Orlistat Vitamin E
* (Reduces lipids, NASH, * (Reduces ALT, steatosis) * (Reduces NASH)
and fibrosis) * Combine with lifestyle * For advanced disease
* BMI > 50, less or if MetS + treatment failure

Pioglitazone

* (Reduces NASH, fibrosis)
e For advanced disease +
treatment failure
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the treatment

Dietary Intervention for NAFLD

Calorie Restriction
Approx 600 kcal/day less

than required to
maintain present weight

Fast Food Avoidance

Avoid saturated fats,
simple carbohydrates,
sweetened drinks,
fructose sodas

Mediterranean Diet
Common feature is high
monounsaturated fat
intake +/- unprocessed

Omega-3 Fatty Acids

Experimental and small
sample evidence for
other supplements
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the treatment

Issues in Liver-directed pharmacotherapy

Biopsy-proven NASH when lifestyle intervention has failed

* Pioglitazone e Vitamin E
v’ Beneficial effects on histology in non-DM NASH

v'R ionin h llular inj fi '
Selsitteln U LSfpEleEE (ST U7 ETe i Sios(s v Not evaluated in cirrhosis (and some evidence in DM)

v’ For use in diabetics
v Reduction in death, MI, stroke

v’ Placebo trials and meta-analysis e Concerns regarding long-term safety

v’ Possible increase in mortality with higher doses
e Concerns regarding long-term safety v Hemorrhagic stroke

v’ Prostate cancer

v Weight gain
v’ Reduced bone density * Reserve for patients with pre-cirrhotic NASH who have
v’ Congestive heart failure failed lifestyle interventions

¥ Bladder cancer v’ Optimal dose and duration of treatment unknown

* Therefore, proper patient selection, consideration of
individual risk profile, and prior evaluation are all valuable

v Optimal dose and duration of treatment unknown
NAFLD CPD February 2018 | 16



the treatment

Targeting components of the metabolic syndrome

Diabetes

Screen and treat; DM worsens NASH
Metformin: wt loss, dec HCC risk

GLP-1 analogues: wt loss, enzymes,
steatosis, histology (liraglutide)

Pioglitazone: as discussed
DPP-4i: enzymes and steatosis

SGLT-2: enzymes +/- inflammation

‘e
.
..
Ta

Suspect obstructive sleep apnea
> Higher risk for NALFD and NASH
Unknown if treatment has benefit

*
*
.
\d
-“‘
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Dyslipidemia
Statins: enzymes, steatosis

Fibrates: inflammation +/- steatosis

Hypertension
Blocking RAS reduces fibrosis

: Possible add-on effects of some ARBs

No specific rec’s for NAFLD popl’'n
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Dietary Dietary
fat sugars

) | Substrate Overload Lipotoxic Liver Injury

Chylomicron Fructose, Model of NASH Pathogenesis
triglyceride glucose

' '

Adipose tissue Acetyl CoA

Adipose SREBP1c> Modifying factors:
insulin “DNL” | * ACC . OS_A/hypoxna
resistance « FAS + Uric acid
+ SCDs * Gut microbiome products

Fatty acids released Fatty acids made ° Cholelsterol

from adipose tissue in the liver J
into the blood (de novo lipogenesis) :

Hepatocellular NASH
Minor sources: . injury
* Autophagy Liver free

* Lipoproten fatty acids —.——> Lipotoxic lipids ——> U Fibrosis

_—
remnant * DAGs? .
uptake « Ceramides? Inflammation/
* LPCs? :
PNPLA3? . Others? repair HCC

idati : Lipid . )
Oxidative disposal: <«— Triglyceride
« Mitochondria droplets

» Peroxisomes ¢
« CYPs VLDL —> Hypertriglyceridemia

Neuschwander-Tetri BA. BMC Medicine (2017) 15: 45-51
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the future

Potential and predicted therapeutic targets

Healthy eating habits

Modulators of satiety/eating behavior, e.g. GLP-1
Bariatric surgery

lxy Improve adipose insulin sensitivity, prevent inappropriate
adipose tissue lipolysis, e.g.:

Chylomicron Fructose. * PPARy ligands (e.g. pioglitazone)
- - glucose * Reduce adipose inflammation

Adipose ti Acetyl Co{-\ Inhibition of DNL by decreasing SREBP1c, e.g.:

* FXR ligands (obeticholic acid)

ipose S%W\
sulin - AC

e « FAS
sistance - &s Inhibition of DNL with ACC1 inhibitors
Fatty acids released Fatty acids made

fme adipose tissue in the liver Inhibition of DNL with SCD inhibitors
into the blood (de novo lipogenesis)
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the future

Potential and predicted therapeutic targets

Fatty acids released Fatty acids made
from adipose tissue in the liver Inhibition of DNL with SCD inhibitors
into the blood (de novo lipogenesis)

Liver free

fatty acids Lipotoxic lipids

Lipid

droplets

Oxidative disposal: Triglyceride

Divert metabolic substrates (fatty acids and glucose) Anti-oxidants Apoptosis
to oxidative tissues for disposal, thermogenesis, e.g.: inhibitors

Exercise Anti-inflammatories,
PPARS (muscle) e.g.: Anti-fibrotics

PPARQ(“YH) . S * Pentoxifylline
Brpwn adlpc_>se tissue activation? « CCR2/5 inhibitors
Mitochondrial uncouplers? « ASK-1 inhibitors
GLP-1?

Thyromimetics?
Repair modulators, e.g.:

Divert glucose to urine, e.g. SGLT2 inhibitors * Hedgehog inhibition?

NAFLD CPD February 2018

20



the summary

Key Messages

Relevance

Pathophysiology

Multi-modal
Prediction and prognostication

May require biopsy

Management
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keep in touch
discuss / collaborate

Winnipeg: Health Plus Specialists

1071 Autumnwood Drive R2) 1C6

F: (204) 594-2101 // P: (204) 594-2100
jonathan.gabor@gmail.com

Selkirk: Selkirk Medical Centre

353 Eveline Street R1A 1N1

F: (204) 785-7051 // P: (204) 785-7050
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