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DEFINITIONS AND EPIDEMIOLOGY



* Nonha
liver d
to clrr

NAFLD vs. NASH

coholic fatty liver disease (NAFLD): Broad spectrum of
ISease, ranging from hepatic steatosis to steatohepatitis

NOSIS

* In the absence of significant alcohol consumption or presence of
secondary causes of fatty liver disease

* Nonalcoholic steatohepatitis (NASH): Presence of > 5% or
more of hepatic steatosis with inflammation and hepatocyte

Injury,
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with or without evidence of fibrosis




https://www.frontiersin.org/articles/10.3389/fendo.2018.00649/full




Stages of Hepatic Fibrosis

No fibrosis  Perisinusoidal Perisinusoidal Curhosis
fibrosis with fibrosis
portal/periportal
fibrosis

https://www.clearvuehealth.com/questions/what-is-nash-fibrosis/




Major Risk Factors

* Obesity/Metabolic syndrome
« 25-30% prevalence of NASH

* Type 2 Diabetes/Insulin resistance
« 55% prevalence of NAFLD
» 30-40% prevalence of NASH
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Co-morbidities

» Hepatic
 Cirrhosis
« Hepatocellular carcinoma

« Extra-hepatic
» Cardiovascular disease
« Major cause of morbidity and mortality
« Hypertension
* Non-hepatic cancer
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ROLE OF PRIMARY CARE
PROVIDERS



Despite the increasing prevalence of NAFLD and
potential for increased morbidity and mortality...

* |t IS estimated that < 5% of persons with NAFLD are aware of
their liver disease

 Studies have shown that there is a knowledge gap regarding
NAFLD among endocrinologists and PCPs, resulting In
» Underestimation of prevalence of NAFLD in high risk groups
« Underutilization of medications with proven efficacy in NASH

« Underdiagnosis and low referral rates to gastroenterologists and
hepatologists for management
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Role of Primary Care Providers

« Screen patients who are at high risk of clinically significant
fibrosis and cirrhosis

 Manage cardiometabolic risk factors
« Recommend lifestyle modifications
* |Initiate appropriate medical therapy with proven efficacy

* |dentify patients that should be referred to a gastroenterologist
or hepatologist for management
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DIAGNOSIS



Who should be screened?

* Obesity and/features of metabolic syndrome
* Pre-diabetes or Type 2 Diabetes
« Hepatic steatosis on imaging study

 Persistently elevation plasma aminotransferase levels (> 6
months)

* Persons undergoing bariatric surgery
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Diagnosis

* Liver biopsy
* Biomarkers
* Liver enzymes
* FIB-4 Index
* Imaging
« Abdominal Ultrasound
 Elastography
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Liver Biopsy

« **Gold Standard** for diagnosis of NASH

 Allows direct visualization of liver parenchyma
* Liver fibrosis stage indicating severity of fibrosis

e Limitations

 Invasive and costly
 Many more non-invasive strategies have been developed
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Liver Transaminases

* ALT is higher in patients with T2DM and NAFLD

* However, this has limited accuracy as liver enzymes can be
normal in patients with NAFLD

__________[sensitivity | Specificity

NASH

ALT 1x ULN 75% 47%
ALT 0.5x ULN 100% 11%
Fibrosis

ALT 1x ULN 64% 47%
ALT 0.5x ULN 93% 10%

 Limitations:
* Does not reflect the severity or stage of the disease
* Does not confirm the diagnosis




Fibrosis-4 (FIB-4) Index

 Preferred initial noninvasive test

« Components: age, AST, ALT, and platelet count
e Score > 2.67 = High risk for advanced fibrosis
« Score < 1.3 = Advanced fibrosis is excluded
« Score of 1.3-2.67 = Indeterminate

» Patient’s with an indeterminate or high risk score should be
considered for further evaluation with imaging
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Search “QT interval” or “QT" or “"EKG”

Fibrosis-4 (FIB-4) Index for Liver Fibrosis i~

MNoninvasive estimate of liver scarring in HCV and HBV patients, to assess need for biopsy.

When to Use Pearls/Pitfalls ~ Why Use w

Age

Use with caution in patients =35 or =65 years
old, as the score has been shown to be less
reliable in these patients

AST

. Norm:15-41
Aspartate aminotransferase

ALT

. . Morm:1-35
Alanine aminotransferase

Platelet count Morm: 150 - 350

Result:

Please fill out required fields.

About the Creator

Dr. Richard Sterling

Are you Dr. Richard Sterling?

Also from MDCalc...

Related Calcs

» MNAFLD Fibrosis Score
o HIVCKD Prediction
® MELD Score (Original)

https://www.mdcalc.com/calc/2200/fibrosis-4-fib-4-index-liver-fibrosis




Fibrosis-4: A simple fibrosis marker
FIB-4 includes Age, AST, ALT and platelet count

=2 67
Presence of advanced

fibrosis (defined as
(For patents older than 65 years. <2 s:alges] Fg-Fq.];

rules out advanced fibrosis)

<]1.3
Absence of advanced fibrosis

0 3

'-.-

FIB-4 <1.3 = low risk FIB-4 =1.30 = Intermediate/high risk
MEDICAL HOAME

*+  Life-style modification REFER FOR FIBROSCAN
+*  Screen for T2D, hypertension.

Recalculate FIB-4 every 2 years
If FIB-4 continues to be <1.30
=>contimue with Medical Home

\—-‘__Il FIB-4 score brrﬂl:rszl.:*ﬂ___/—"/

Fig. 2. Clinical use of FIB-4 to screen for NAFLD-related liver fibrosis in patients with T2D. hitps:/Swww. mdcale. com fibrosis-4-fib-4-index-liver-fAbrosis,




Abdominal Ultrasound

 4-point qualitative scoring system to grade severity of NAFLD
« Normal, mild, moderate, and severe

* Benefits:
« Commonly available, affordable, and easy to use
* Accuracy > 80%
 Effective in patients with DM

 Limitations:
« Operator-dependent technique

 Unable to quantify amount of steatosis present, provide information on
staging of NALFD-related fibrosis, cannot detect mild hepatic steatosis (<30%
steatosis)

« Sensitivity reduced by presence of severe obesity

WELL-AHEADS




Vibration controlled transient elastography
(TE)

» Considered the preferred imaging study in recent AACE
guidelines

e Uses ultrasound-based device that measures shear wave

velocity as a surrogate of liver stiffness (more stiff = more
fibrotic)

« Examples: Fibroscan
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Steatosis — Vibration controlled transient
elastography (TE)

* Benefits:
* Includes two probes (M and XL) depending on body habitus

« High accuracy for detecting both steatosis and fibrosis when compared
to liver biopsy

» Well studied in patients with DM

* Limitations:
 Less widely available

« May produce unreliable results in cases of acute hepatic inflammation,
congestion, cholestasis, ascites, or portal vein thrombosis

« Contraindicated in pregnancy and intracardiac devices
 Limited results in patients with Obesity
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WHEN TO REFER?



When should a patient be referred to a liver
specialist?

 Persistent elevation in ALT or AST
« Hepatic steatosis on imaging
* Indeterminate or high risk FIB-4 score

* Clinical evidence of advanced liver disease (ascites, hepatic

encephalopathy, esophageal varices, or evidence of hepatic
synthetic dysfunction)
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TREATMENT



Weight Loss!!

« Goal of at least 5%, but preferably 10% weight loss
* More weight loss = greater liver histologic and cardiometabolic benefit

 Dietary modification: calorie reduction and restriction of
saturated fat, starch, and added sugars

« Adopt healthy eating patterns such as the Mediterranean diet
* Increase physical activity

« Consider bariatric surgery
* Not recommended in patients with cirrhosis
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Pharmacotherapy — Patients with T2DM

e Pioglitazone and GLP-1 receptor agonists have shown
efficacy in treatment of steatohepatitis (NASH)

* SGLT-2 inhibitors do not provide benefit for treatment of
steatohepatitis, but may offer cardiometabolic benefit

» Other diabetes medications (metformin, acarbose, insulin,
DPP4 inhibitors) have no benefit on treatment of steatohepatitis,
but can be continued if needed for treatment of hyperglycemia
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Pharmacotherapy — Obesity

« Use as adjunctive to lifestyle modification to achieve weight loss
goal

« Semaglutide 2.4 mg weekly has best evidence
« Can also consider Liraglutide 3 mg/day
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SUMMARY



Management Algorithm for NAFLD - Overview

High-risk groups
for the development
of NAFLD

History and X

Prediabetes physical.exam

or

Preventionof
Cardiovascular
T2D Disease

Management of
1. Obesity
2. Diabetes
3. Hypertension

Obesity
and/or
22 cardiometabolic
risk factors?

4. Atherogenic
dyslipidemia

Prevention of
Cirrhosis

'

Hepatic steatosis Rule out
(on imaging) 2° causes®
or

A AST or ALT
(>301U/L)

Abbreviations: ALT = Alanine aminotransferase, AST = Aspartate aminotransferase, T2D = Type 2 diabetes mellitus

1. Adiposity-based chronic disease (ABCD) is a diagnostic term proposed by AACE to better describe the disease of obesity in a complication-centric manner of abnormal adipose tissue
mass, distribution, function and resulting morbidity that can be ameliorated with weight loss.

2. Cardiometabolic risk factors of the metabolic syndrome are waist circumference »40 inches men »35 inches women, triglycerides 2150 mg/dL, HDL-C <40 mg/dL men, <50 mg/dL women, BP
2130/285 mm Hg, fasting plasma glucose 2100 mg/dL (NCEP ATP IIl)

3. Secondary causes of liver steatosis or elevated transaminases (AST or ALT) are excessive alcohol consumption (214 drinks/week for women or 221 drinks/week for men), hepatitis B,
hepatitis C (genotype 3), Wilson’s disease, alpha 1antitrypsin deficiency, lipodystrophy, starvation, parenteral nutrition, abetalipoproteinemia, hemochromatosis, mass lesions,

medications and other causes. 6
COPYRIGHT © 2022 AACE | MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE. https/doi.org/10.1016/j.eprac.2022.03.010 MCE
Algorithm Figure 1 ®
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Cirrhosis Prevention in NAFLD

High-risk groups
for NAFLD

Fibrosis Risk Stratification

Prediabetes
or

T20 FIB-4 Index
: FIB-4: 1.3 FIB-4:52.67

Obesity 5 \ FIB-4:1.3-267

and/or

22 cardiometabolic e ar Cirrhosis risk
risk factors higher if:

Steatosis Order second test S e
(on Imaging) (or prediabetss)
ging)

o) Liver Stiffness Measurement (LSM) :
# AST or ALT by Elastography (40 kg/m?)

or Mare mc-nbz-ll-
ELF Blood Test

¢ ¢ ¢

+ Managed by primary care team, endocrinologist, other « Referral to liver specialist for additional proprietary
« Focus care on obesity management biomarkers or imaging (MRE, ¢T1, other)
& CVD prevention « Multidisciplinary team to prevent cirrhosis and CVD

Abbrenistions: ALT = Alanine aminotransfarsse AST « Aspirlate sminolivstesse. ¢T1= Liver multiscan, CVD = Cardionvascubyr chitsgse, ELF = Entanced Fwr librosis o™,
|94 Fibrozis~4 index. ¥Pa = Kilopascals, LSM = Liver stiffress measurement. MRE= Magnetic rezorance elastography, T20 = Type 2 diabates meiltus o

- SHT & AN AALE | MY NOT S£ SERO0OUCED N ANY FOEM WITHOUT EXPRESS WRITTEN MERVIESION fROVA AACE Wi/ docong M SR mpe 2002 0000 m
Aoy ~.r.l;nu§ .
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Weight Management in NAFLD

Fibrosis Risk St

FiB-4:43 FIB-4:13- 267 FIB-4:5267
LSM @ kPa LSM 8 -12 kPa LSM 12 kPa
ELF 7.7 ELF77-98 ELF>9.8

Pecrease sedentary ime and increase daily movement. Stress reduction through exercise and cther methods

Creating an energy deficit is the peiarity with reduction of saturated fat, starch, & added sugars,
Persaens with cirrhogis need an individualized nutritional assessment and treatment plan

To improve cardicmetabalic health, support weight loss and mitigate sarcopenia
Agrobic exercise for 30-60 min (3-5 days/week) + resistance traming 20-30 min (2-3 times/week)

Minimize | Minimize | Avoid if F3 or cirrhosis (F4)'

to treat NAFLD Greater weight loss associated with greater liver and cardiometabolic benefit

(if ovarvwaight or

Greater intensity of weight loss ta Specisized nbesity mansgement,

Ry : with a structurad program, anti-chesity
reverse steatohepatitis and filbrosis. -dications, baratric surgary.

Bahavioral modification counseling,

Weight los
weIgRIC In person oe ramote programs.

Phentarming, phentermineoplramate ER,
naltrexcna/bupropion, odistat,
liraghuitde 3 mg/d, semaglutide 2.4 mg/wk

GLP-1RA preferred for NASH ** GLP-1RA preferred for NASH 4

Stronger consideration to treat
steatchepatitis and fibrosis
Avoid in decompensated cirthasis

Consider to treat obesity and
comorbadities

Strang consideration to treat
steatohepatitis and fibeosis

Bariatric surgery

Abbrewations: GLP-1 RA = Glucagon-like peptide-t receptor agonists, HOC » Hepatocel iar carcinoma NASH = Nomakcohaobe steatohapatitis

1. Porsora with corfirmad Cirthosis based oo biopay of high likel hood based on LSM 1T36kFa from vibration contraled transient slatography (FbeaScan®), ELF 39,8 onh 0 kFacn MRE) shoukd
unharps HOC surseilancs, Vieces scoaanng it mcommeadciad # LSM 170 &P3 or platelet count of 450 000K mmy

2. Thesns poals shoukd only be talesn as 2 broad guidancs. NAFLDYNASH may abso smprove by changas in macronutnent content. exercise and other factorns beyond magritude of weight loss,
Al high-quality studies available Emited %0 2 maximum of 12 manth duration.

3 No hgh-quality evidenca far pharmacatherapy in persons with NASH cirrhasia Taatmant shouid e indivicalRed and used with caution only bry Svar Specigists.

4, Among GLP-1 RAS semsghuticde has the best envidence of benefitin persons with stestchepatitis and finoss. O

COMRGHT & NETARCE | MK HOT SEBRODUCED IN ANY FORM WY THOUT EXPRESS WITTTEN MESESION FROM AACE Moo doong/ M MR apes: 020000
Ay Fpav 2 »
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Diabetes Management in NAFLD

Fibrosis Risk Stratification

General goal

Individualize

arrad di
pharmaco

Metformin, sulfonylurea,

P-4,

acarbose and insulin

FIB-4:43 FIB-4:1.3-267 FIB-4:>2.67
LSM B kPa LSM B-12kPa LSM 12 kPa
ELF &7 ELF7.7-98 ELF»98

Optimize glycamic control using preferred agents that revarsa steatohepatitis, whenaver possibla,

Prefar GLP-1RA and SGLTZi in CVD
Prefer SGLT2 in CKD and HF.

Giyocamic load reduction via emphasis on whole food carbohydrates (vegatables. legumes, fruit)

versus sugar/ processed carbohydrates.

$8.5% for persons without concurrent senious iliness and
at low hypoglycamic risk 06.5% otharwise)

In advanced cirrhosis’, caution
with risk of hypoglycemia and avoud
oral agents?

Caonsider agents that reduce kver fat
(pioghitazone, GLP-1RA, SGLT2i).

Strongly consider agants with efficacy
inNASH: Pioglitazone and/or GLP-1RA
No evidence that SGLT2i improve
staatohepatits.

Strongly consicer agents with efficacy

in NASH: Picglitazone and/oe GLP-1RA®,

No efficacy data in cirrthosis

May continue but limited banefit on
liver histology in NAFLD:

May continue but limited bensfit on
liver histalogy in NAFLD.

May continue (F2-F3) but avoid oral
apgents if advanced cirrhosss prasent
Cannat avoid insulin in patients
with advanced liver cirhosis -
often only option

Atbrewviations: CKD = Chionic kidney dizease, CVD » Cardovascular disease, CPP-4i = Dipeptidyl paptidaze 4, GLP-1 RA = Glucagon-tks paptids-1 recapor agonists, HF = Meart failure,
NASH = Nomlooholic steatohepatits, SGT21 = Sodum-glucose cotransponier-2 intibaora

1. Advanced cirhosi is defingd g3 Dersem with Grihosis bared 00 Diopsy ind Child class B o C with clinical evidents of comarbidities (vances, pontal hypertension, MCRes, o)

2. Urrited dats o0 oral dishetss medications aod GLP-1 RA in persons with Crehotis, Avoid metioemn, GLP-! RA appesr sale, insulin predamad, Avoid oral ageets in achanced cirthosis,
3 Ameng GLP-1 RAs, semagiutice has the best evidence of beref in persons with steatosepatitis and fibrosis
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