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Nonalcoholic Fatty Liver Disease 
(NAFLD): Screening, Current 

Management 
and Treatments on the Horizon 



• Describe the burden, disease spectrum and natural history of 
NAFLD.

• Discuss management strategies for patients with NAFLD:
• Noninvasive diagnosis of disease severity
• Novel therapeutic agents expected to be available in the near future

Overview



• 60 y.o. M with DM2, BMI of 39 kg/m2 and MetS. 
• Presents with persistently elevated LFTs.  

• ALT 66 U/L (10-40 U/L)
• AST 76 U/L (10-40 U/L)
• Albumin 3.5 g/dL (3.5-4.5 g/dL)
• Platelet count 170 k/uL (150-400 k/uL)

Case Presentation

Tony
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Epidemiology and Natural 
History of NAFLD 



Metabolic Syndrome
• Insulin Resistance
• Dyslipidemia
• Hypertension

NAFLD is the Hepatic Manifestation of Obesity/IR

NAFLD



Adults 
• Overall: ~ 25% 
• Obese:    ~ 50%
• Severely Obese: ~ 85%
• DM2: ~ 65-75%

Loomba et al. Nature Reviews 2013

NAFLD Prevalence



NAFL Early 
NASH 

NASH 
Cirrhosis

The NAFLD Spectrum
Fibrotic 
(F2-F3)



Fibrosis Stage is the Most Important Prognostic Factor in Predicting 
Liver-related Outcomes

Angulo P. et al., Gastroenterology 2015;149:389–397. 



NASH is the Most Common Indication for Listing and 
OLT in Women in the U.S. 

Noureddin M, Alkhouri N et al. AJG. 2018



Determining the Presence 
and Severity of NAFLD



Current Diagnosis of NAFLD: ALT and Ultrasonography

Lee SS et al. WJG. 2014
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ALT/ US cannot diagnose NASH or stage the severity 
of fibrosis in patients with NAFLD

ALT can be normal in patients with NAFLD



Noninvasive Diagnosis of Fibrosis

• Simple
• AST/ ALT ratio
• APRI
• FIB-4
• NFS

• Complex
– FibroSURE
– ELF
– HA

• Elastography
– VCTE
–MRE
– ARFI

Serologic Markers Imaging



Fibrosis-4 (FIB-4) Calculator
Clinical Calculators

Clinical Calculators

APRI Calculator (/page/clinical-
calculators/apri)

BMI Calculator (/page/clinical-
calculators/bmi)

CrCl Calculator (/page/clinical-
calculators/crcl)

CTP Calculator (/page/clinical-
calculators/ctp)

Glasgow Coma Scale
(/page/clinical-calculators/glasgow-
coma)

GFR Calculator (/page/clinical-
calculators/mdrd)

MELD Calculator (/page/clinical-
calculators/meld)

SAAG Calculator (/page/clinical-
calculators/saag)

Substance Use Screening Tools

AUDIT-C Questionnaire
(/page/substance-use/audit-c)

CAGE Questionnaire
(/page/substance-use/cage)

FIB-4 Calculator (/page/clinical-
calculators/fib-4)

The Fibrosis-4 score helps to estimate the amount of scarring in the liver. Enter the required values to calculate the FIB-4
value. It will appear in the oval on the far right (highlighted in yellow). 

Sources

 This calculator operates entirely from your device.
No input variables or data is transmitted between your computer and our servers.

Share

FIB-4 =

 x  

 
x   

=

Interpretation:

Using a lower cutoff value of 1.45, a FIB-4 score <1.45 had a negative predictive value of 90% for advanced
fibrosis (Ishak fibrosis score 4-6 which includes early bridging fibrosis to cirrhosis). In contrast, a FIB-4 >3.25
would have a 97% specificity and a positive predictive value of 65% for advanced fibrosis. In the patient cohort
in which this formula was first validated, at least 70% patients had values <1.45 or >3.25. Authors argued that
these individuals could potentially have avoided liver biopsy with an overall accuracy of 86%.

Age (years) AST Level (U/L)

Platelet Count (10 /L)9

√ ALT (U/L)

Sterling RK, Lissen E, Clumeck N, et. al. Development of a simple noninvasive index to predict significant fibrosis patients
with HIV/HCV co-infection. Hepatology 2006;43:1317-1325.
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HCV Medications
(/page/treatment/drugs)

Daclatasvir Daklinza
(/page/treatment/drugs/daclatasvir)
Elbasvir-Grazoprevir Zepatier
(/page/treatment/drugs/elbasvir-
grazoprevir)
Ledipasvir-Sofosbuvir Harvoni
(/page/treatment/drugs/ledipasvir-
sofosbuvir)
Ombitasvir-Paritaprevir-Ritonavir
Technivie
(/page/treatment/drugs/ombitasvir-
paritaprevir-ritonavir)
Ombitasvir-Paritaprevir-Ritonavir and
Dasabuvir Viekira Pak
(/page/treatment/drugs/3d)
Peginterferon alfa-2a Pegasys
(/page/treatment/drugs/peginterferon-
alfa-drug)
Peginterferon alfa-2b PegIntron
(/page/treatment/drugs/peginterferon-
alfa-2b-drug)
Ribavirin Copegus, Rebetol, Ribasphere
(/page/treatment/drugs/ribavirin-drug)
Simeprevir Olysio
(/page/treatment/drugs/simeprevir-drug)
Sofosbuvir Sovaldi
(/page/treatment/drugs/sofosbuvir-drug)
Sofosbuvir-Velpatasvir Epclusa
(/page/treatment/drugs/epclusa)
Boceprevir Victrelis

Course Modules (/alternate)

Screening and Diagnosis of Hepatitis C Infection
(/go/screening-diagnosis)
Evaluation, Staging, and Monitoring of Chronic Hepatitis C
(/go/evaluation-staging-monitoring)
Management of Cirrhosis-Related Complications
(/go/management-cirrhosis-related-complications)
Evaluation and Preparation for Hepatitis C Treatment
(/go/evaluation-treatment)
Treatment of Chronic Hepatitis C Infection (/go/treatment-
infection)
Treatment of Special Populations and Special Situations
(/go/special-populations-situations)
Special Topics (/go/special-topics)

Slide Lectures
(/browse/all/lectures)
Core Concepts
(/browse/core-concepts)
Master Bibliography
(/page/site/bibliography)

Contributors
(/page/site/contributors)
Site Overview
(/page/getting-
started/overview)
Content Bundles
(/page/bundles/view)
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Tools & 
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Score   3.30

< 1.4: absence of significant fibrosis
1.4-2.66: Indeterminate
> 2.67: presence of advanced fibrosis



• 6 Serum Markers
– Α2-macroglobulin
– Haptoglobin
– Apolipoprotein A1
– Total bilirubin
– GGT
– ALT



Shear Wave Movement

Controlled Frequency 50 Hz Shear Wave



Staging the Severity of Steatosis and Fibrosis in NAFLD: 
VCTE + CAP

Actuator



VCTE + CAP: A Powerful Tool



Transient Elastography (kPa) MR Elastography (kPa) ARFI (m/s)

Advantages - Can be performed in clinic with 
real-time results

- Accurate in obese patients and 
examines the entire liver

- Can be integrated into a 
conventional ultrasound

Disadvantages - Increased failure rate with 
obesity 

- Expensive device
- Cutoff values with XL probe 

need further validation

- Expensive and time consuming
- Limited availability

- Only a few published studies

- Increased failure rate with 
obesity 

- Cutoff values for advanced 
fibrosis vary significantly 



NAFLD Management: Current 
and Future



• Rule out other etiologies of elevated ALT or fatty infiltration of 
the liver

• Assess for co-morbidities (DM2, HTN, Dyslipidemia, OSA)
• Assess severity (NASH, advanced fibrosis)
• Treatment: 
• Lifestyle
• Pharmacologic

How Do I Manage My Patient with NAFLD Today



Laboratory Assessment for NAFLD

Chronic Liver Disease Panel NASH Panel



Assessment of the Severity of NAFLD



Patient with DM2 or MetS

Determine Severity with NFS and FIB4

NFS < -1.455
and

FIB4 < 1.4 

Indeterminate zone or 
discordant

NFS > 0.676
and

FIB4 >  2.67

• No advanced disease
• Consider repeating 

every 2-3 years
• Lifestyle 

modifications

FibroTest • Advanced fibrosis
• Refer to GI/ 

Hepatology

Screen for NAFLD with ALT and US

Low High

+



Treatment: % Weight Loss Associated With Histological 
Improvement

Hannah WN, et al. Clin Liver Dis. 2016

Weight loss ≥ 10%



Changing the Attitude Toward Healthy Lifestyle in 
Texas



• 247 patients with NASH and w/o DM
• Pioglitazone: 30 mg/d
• Vitamin E:  800 IU/d
• Placebo

• Primary outcome: Improvement in histologic features of NASH

Sanyal AJ et al. N Engl J Med. 2010



Resolution of NASH with Vitamin E and Pioglitazone 
Compared to Experimental Drugs
Pt

s 
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)
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Vitamin E 
800 IU/day

Pioglitazone 30 
mg/day
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0

P = .05

P = .001

P = .08

Treatment
Placebo

n/N = 9/
23

70/
82

8

P = .49

Sanyal A et al. NEJM 2010

• Vitamin E: Increased overall mortality/ 
stroke/prostate cancer

• Pioglitazone: Increased risk of bladder 
cancer, osteoporosis/? HF



• Elafibranor
• Aramchol Steatosis
• MGL-3196

• Obeticholic acid (OCA): FXR agonist 
(REGENERATE)

• Cenicriviroc (CVC): CCR2/CCR5 inhibitor 
(AURORA)

• Selonsertib: Apoptosis signal-regulating kinase 
(ASK1) inhibitor (STELLAR-3)

The Race to Cure NASH: Six Medications in Phase 
III Controlled Trials

- Steatosis

- Metabolic Stress

- Bile Acids

- Inflammation

- Cell Injury

- Apoptosis

- Fibrosis

DNLFFA

IR

Alkhouri et al. Clinical Liver Disease. 2018



NAFLD is the New 
Type 2 Diabetes!

TE with CAP is the 
New HbA1C



NAFL Early 
NASH 

NASH 
Cirrhosis

The NAFLD Spectrum
Fibrotic 
(F2-F3)

HbA1C 5.7-6.4
Pre-Diabetes

HbA1C 6.5-8.5
Controlled 
DM2

HbA1C > 8.5
Uncontrolled DM2

Diabetes 
Complications
CKD, 
Retinopathy, 
CAD

TE < 6 kPa
CAP > 250 db/m

TE 7-8 kPa
CAP > 250 db/m

TE 9-14 kPa
CAP > 250 db/m

TE >15 kPa
TE > 25 kPa

Lifestyle 
Modifications

Elafibranor
ACC inhibitor 

OCA, CVC, ASK1 Combination
HCC/EV Screening



• 50 y.o. F with BMI of 42 kg/m2 and MetS presents 
with elevated LFTs.  ALT 66, AST 56, albumin 4.5, 
platelet count of 270. 
• CAP = 356, TE = 4.8 à Consistent with NAFL (= pre-

diabetes)
• Lifestyle modifications: weight loss of 7-10% + 

exercise
• Follow up Fibroscan every 1-2 years. 

How Do We Manage NAFLD at The Texas Liver 
Institute?

Tina

Weakness



• 60 y.o. M with DM2, BMI of 39 kg/m2 and MetS
presents with elevated LFTs.  ALT 66, AST 76, albumin 
3.5, platelet count of 170. 
• TE = 12.8 à Consistent with advanced fibrosis (F3-F4)
• Refer to stage 3 fibrosis clinical trials:  STELLAR3 

(ASK1 inhibitor), REGENERATE (OCA), or AURORA 
(CVC)

• Consider HCC screening with US every 6 months

How Do We Manage NAFLD at The Texas Liver 
Institute?

Tony

Weakness



• NAFLD is very common and a serious liver disease even among 
young adults.

• Screening for NAFLD should be considered in patients with DM2 
and MetS.

• The severity of NAFLD-associated fibrosis can be determined with 
non-invasive methods.

• NASH-specific therapies are coming soon and should change the 
attitude toward screening and treatment. 

Take Home Messages



Q&A/Panel Discussion
Drs. Lawitz, Rodas & Alkhouri



15 Minute Break


