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Clinical Care Pathway
for the Diagnosis of 

NAFLD

Kanwal et al, Gastroenterology 2021;161:1657-1669.
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NAFLD and T2DM



Insulin Resistance 
and Lipotoxicity in 

NAFLD

Cusi K, Gastroenterology, April 2012, 142:711-725



Global Prevalence of NAFLD* in T2DM: 55.5%
(95% Confidence Interval: 47.3-63.7) 

N =103

*80 studies: 74 used liver ultrasound, 6 used magnetic resonance imaging

NASH prevalence:

37.3% (10 studies)

Younossi et al, J Hepatology 2019
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(31.3 to 71.6)

56.8%

(34.1 to 77.0)

30.4%

(11.6 to 67.1)

68.0%

(62.1 to 73.0)

67.3%

(60.4 to 73.6)
57.9%

(52.9 to 62.7)

52.0%

(45.4to 58.6)



Budd & Cusi K, Current Diabetes Reports 2020; Oct 5;20(11):59.

The Liver and Cardiometabolic Risk Reduction in 
T2DM 

American Diabetes Association 

recommendation for NAFLD:



Mantovani et al, Diabetes Care 2018;41:372–382

Nonalcoholic Fatty Liver Disease and Risk of 
Incident Type 2 Diabetes: A Meta-analysis

• A total of 19 observational studies with 

296,439 individuals (30.1% with NAFLD).

• Nearly 16,000 cases of incident diabetes.

• Follow-up median of 5 years.

Major findings:

• 2-fold greater risk of incident diabetes

in patients with vs. without NAFLD

([HR] 2.22, 95%CI 1.84–2.60).

• Patients with more “severe” NAFLD 

> incident diabetes (n = only 3 studies).

(steatosis assessed only by US).

• In one study the risk greater in NAFLD pts 

with > NAFLD fibrosis score 

([HR] 4.74, 95%CI 3.54–5.94).



Trends in Prevalence of Diabetes in U.S. Adults, 1999–2018

Wang et al, JAMA  2021;326(8):704-716.



Global estimates of diabetes prevalence for 2017 
and projections for 2045

Cho et al, Diabetes Research & Clinical Practice  2018;138:271-281.



(page S54)



Kenneth Cusi, MD, FACP, FACE, 
Professor of Medicine

Chief, Division of Endocrinology, Diabetes and 
Metabolism

University of Florida, 
Gainesville, United States

Diagnosis of Steatosis 
and Fibrosis in NAFLD/ 

NASH 



NAFLD Liver Ultrasound 



Diagnosis of Fibrosis in NASH with Elastography* 

* Vibration controlled transient elastography (VCTE by Fibroscan® - Echosens) 



Diagnosis of Liver Fibrosis by Transient Elastography





N = 561 patients with type 2 diabetes

Prevalence of Elevated Plasma AST or ALT in Steatosis or 
Fibrosis in Patients with T2DM Unaware of Having NAFLD

Lomonaco/Cusi et al, Diabetes Care, 2021; 44:399-406.



Kenneth Cusi, MD, FACP, FACE, 
Professor of Medicine

Chief, Division of Endocrinology, Diabetes and 
Metabolism

University of Florida, 
Gainesville, United States

Diagnosis and 
Management of NAFLD/ 

NASH: A 2022 Update 



N =103

All patients having T2DM 

and AST/ALT ≤40 U/L

Gastroenterology, Obesity, Diabetes Care, and Metabolism - Available online 26 July 2021 

Management of NAFLD in 2022



N =103

All patients having T2DM 

and AST/ALT ≤40 U/L

Gastroenterology, Obesity, Diabetes Care, and Metabolism - Available online 26 July 2021 

Diagnosis of NAFLD: Guideline Summary



N =103

All patients having T2DM 

and AST/ALT ≤40 U/L

Gastroenterology, Obesity, Diabetes Care, and Metabolism - Available online 26 July 2021 

Management of NAFLD in 2022



Parameters

Age

AST

ALT

Platelets

BMI

Serum Glucose
(IGT or DM?) 

Albumin

FIB-4

Βαϕο ριεσγο: 
<1.3

(Φ0−Φ1)
Ινδετερμιναδο: 

1.3 – 2.67 

(Φ1−Φ2)

Αλτο ριεσγο: >2.67 
(Φ3−Φ4)

FIB-4: Fibrosis-4 score.  

Risk of advanced fibrosis (stages 3-4)

Budd & Cusi, American Journal of Medicine, 2020 ;133:536-543. 

Interpretation of FIB-4 and NFS for the Diagnosis 
of Advanced Fibrosis (stages 3-4)



Steatosis and Fibrosis in Individuals with Overweight 
or Obesity, with or without Diabetes

Barb et al, Obesity 2021 (in press; DOI: 10.1002/oby.23263)

Prevalence of Steatosis:

Role of obesity vs. diabetes

Prevalence of Fibrosis:

Role of obesity vs. diabetes

Moderate fibrosis                     Advanced fibrosis



Cusi K, Gastroenterology, April 2012, 142:711-725

The Natural History of NAFLD: from Steatosis to Hepatocyte Lipotoxicity 
(NASH) to Cirrhosis



Additional Diagnostic Approaches in NAFLD 

Piazzolla & Mangia, Cells 2020; 9, 1005; doi:10.3390/cells9041005
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Emerging Biomarkers and 
Diagnostic Tools



Future Biomarker Development/Approaches will Depend 
on a Better Understanding of the Biology of Liver Fibrosis 

Karsdal et al, Liver Int 2020; 40(4):736-750.



Magnetic Resonance Elastography

Venkatesh et al, J of Magnetic Resonance Imaging, 2013;37:544-555. 



Diagnosing Steatohepatitis at the University of Florida

Age: 50 yo female

BMI: 32.8 kg/m2

FPG: 68 mg/dL

A1c: 6.1%

AST: 56 IU/L

ALT: 85 IU/L

Platelets: 356 x109/L 

Fibroscan: 

CAP: 355

VCTE: 8.9



Potential Biomarkers for the Diagnosis or Monitoring 
of NAFLD

Castillo-Castro et al, World J Hepatol 2021; 13: 1494-1511



Wernberg et al, Clin. Med. 2021, 10, 930. 

NAFLD omics overview



Clinical Translational Science Institute at the University 
of Florida



N =103NAFLD 
Treatment

Kanwal, Shubrook/Cusi et al, Gastroenterology, September 2021 (online) 



• The diabetes epidemic will worsen 
in the coming decade and will fuel 
the epidemic of NASH and liver 
cirrhosis 

• This may be prevented by early 
diagnosis in primary care 
and endocrinology clinics 

• Still significant clinical inertia

• Diagnostic and management algorithms (i.e., Kanwal et al, 

Gastroenterology 2021, AACE/AASLD 2022) that combine blood 

tests and imaging will increase the demand for new treatments

• Treatments that reverse the fundamental defects associated with 

obesity (excess fat mass) or with diabetes (dysfunctional adipose 

tissue, insulin resistance) will be increasingly used for NAFLD.

Take Home Messages: Diagnosis of NAFLD

Cusi K, 2021 (unpublished)
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