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Natural history of NAFLD







Nonalcoholic Fatty Liver Disease Activity Score



Nonalcoholic Fatty Liver Disease Activity Score



Histologic classification of non-alcoholic fatty liver disease (NAFLD), 
according to European Steatosis, Activity, Fibrosis (SAF) score

Hepatology 2014;60:565-75



Important Outcomes in Patients With NAFLD

• CVD mortality

• Progressive hepatic fibrosis, cirrhosis

• Hepatocellular carcinoma



Metabolic dysfunction-associated fatty liver disease
MAFLD

• While it is well understood that cardiometabolic abnormality is the hallmark disease 
characteristics, the former definition of nonalcoholic fatty liver disease (NAFLD) lacked a 
unified set of “positive” criteria accounting for the key metabolic features, leading to 
heterogeneous disease characterization and endpoint prognostication

• MAFLD has its own inclusion criteria based on degree of metabolic abnormality and does 
not exclude other etiologies.

• The NAFLD-to-MAFLD change would accommodate identification of metabolically 
complicated fatty liver superimposed on chronic liver disease or alcoholism and would 
exclude fatty liver unrelated to metabolic dysfunction



Journal of Hepatology 2020 vol. 73 j 202–209



JAMA. 2020;323(12):1175-1183

Comorbid Conditions Associated With Nonalcoholic Steatohepatitis



Diabetes Care 2017;40:419–430

Prevalence of NAFLD in patients with type 2 diabetes mellitus 
is more than 2-fold higher than in the general population



The risk of liver-related mortality increases exponentially with increasing 

fibrosis stage

Dulai PS, et al. Hepatology 2017

Impact of fibrosis stage on liver-related mortality in a meta-analysis of 

five multinational cohorts (17,452 PYF)



• Aim : To estimate the prevalence of NAFLD, NASH, and advanced 
fibrosis among patients with T2DM, by regions of the world

• 80 studies from 20 countries that were included

Journal of Hepatology 2019 vol. 71 j 793–801







NASH prevalence

• Among 10 studies that estimated the prevalence of NASH, the global 
prevalence of NASH among individuals with T2DM was 37.3%(95% CI 
24.7–50.0%). 

• Seven studies estimated the prevalence of advanced fibrosis in patients 
with NAFLD and T2DM to be 17.0% (95% CI 7.2–34.8)



Noninvasive Assessment of NSH and Advanced Fibrosis in NAFLD

• Liver biopsy is currently the most reliable approach for identifying the presence of 
steatohepatitis (SH) and fibrosis in patients with NAFLD

• But it is generally acknowledged that biopsy is limited by cost, sampling error, and 
procedure-related morbidity and mortality

• Therefore, there has been significant interest in developing clinical prediction rules 
and noninvasive biomarkers for identifying SH in patients with NAFLD



Noninvasive imaging assessment of NAFLD and advanced fibrosis

Clin Diabetes Endocrinol . 2020 Jun 5;6:9



Vibration-controlled transient elastography 
(VCTE)

Measures the speed of a mechanically generated shear wave 
across the liver to derive a liver stiffness measurement (LSM), a 
marker of hepatic fibrosis.

 Measuring the attenuation of ultrasound signal through the liver 
is used to derive the controlled attenuation parameter (CAP), 
which is as a marker of hepatic steatosis





• Aim: To determine the diagnostic accuracy of VCTE in detection of 

NAFLD in a multicenter cohort of patients.

• 393 adults with NAFLD who underwent VCTE within 1 year of liver 

histology analysis were enrolled

Clinical Gastroenterology and Hepatology 2019;17:156–163



Controlled attenuation parameter according to steatosis grade





Liver stiffness measurement according to fibrosis stage





Fibrosis staging

• LSM ≥7.0–8.1 kPa, mild fibrosis (F1) 

• LSM ≥8.2–9.6 kPa, moderate fibrosis (F2) 

• LSM  ≥9.7–13.5 kPa, advanced fibrosis (F3)

• LSM ≥13.6 kPa, cirrhosis (F4)

Gastroenterology 2019;156:1717–1730



Steatosis staging

• CAP 274–289 dB/m (S1 = mild) 

• CAP 290–301 dB/m (S2=moderate)

• CAP ≥ 302 dB/m (S3=severe)                 

Gastroenterology 2019;156:1717–1730



• A total of 561 patients with T2DM (age: 60± 11 years; BMI: 33.4 ±6.2 kg/m2; and 
HbA1c: 7.5 ±1.8%) attending primary care or endocrinology outpatient clinics and 
unaware of having NAFLD. 

• At the visit, volunteers were invited to be screened by elastography for steatosis 
and fibrosis by controlled attenuation parameter (≥274 dB/m) and liver stiffness 
measurement (LSM; ≥7.0 kPa), respectively

• A liver biopsy was performed if results were suggestive of fibrosis

Diabetes Care 2021 Feb; 44(2): 399-406.



With a lower cutoff of AST and ALT of≥30 units/L, it increased to 13% and 

22%, respectively. Finally, 40% of patients with fibrosis had a plasma 
AST ≥26 units/L,



15% of patients screened and unknown to have NAFLD had moderate-
to-advanced fibrosis (F2 or higher)





Key messages

• Moderate-to-advanced fibrosis (F2 or higher), an established risk 
factor for cirrhosis and overall mortality, affects at least one out of six 
(15%) patients with T2DM. 

• These results support the American Diabetes Association guidelines 
to screen for clinically significant fibrosis in patients with T2DM with 
steatosis or elevated ALT



Gastroenterology. 2013;145(4):782–9.e4

Gastroenterology. 2004;127(6):1704–13.

Clinical prediction rules and serum-based biomarkers for fibrosis staging



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



https://www.mdcalc.com/nafld-non-alcoholic-fatty-liver-disease-fibrosis-score



liment Pharmacol Ther. 2020;00:1–14



key points to remember

• All non-invasive tests for liver fibrosis are better at excluding advanced 
fibrosis than diagnosing it

• They have only modest positive predictive value for advanced fibrosis, 
but a much stronger negative predictive value



World Health Organization Criterion for 
Screening

Is it a health problem?

Is there treatment?

Are there facilities in place?

Is it detectable pre-clinically?

Is there a suitable screening test?

Is the screening test acceptable to people?

Is the natural history of disease understood?

Are the costs acceptable?

Wilson JMG, Junger G. (1967) The principles and practice of screening for Disease
. Public Health Paper 34: Geneva, Switzerland: World Health Organization

??

??

??
??



BMJ 2021;372:m4747
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Different strategies for different settings

• Community screening, ideally by primary care physicians, using 
cheap, non-invasive surrogate markers of steatosis and fibrosis

• Screening by non-invasive markers, also including transient 
elastography, by diabetes specialists in patients at higher risk of 
disease progression



Aim: To provide practical guidance to providers on how to identify these patients and

link them to specialty care.

Methods: US members of the Global Council on NASH evaluated the evidence about

NASH and non-invasive tests and developed a simple algorithm to identify high-risk

NASH patients for diabetologists and primary care providers. These tools can assist

frontline providers in decision-making and referral to gastroenterology/hepatology

practices for additional assessments.

Aliment Pharmacol Ther. 2020;00:1–14.



Guidelines for primary care physicians and diabetologists’ referral to hepatology

Aliment Pharmacol Ther. 2020;00:1–14.



Proposed algorithm to screen patients with type 2 diabetes for NAFLD

Clin Diabetes Endocrinol . 2020 Jun 5;6:9





Suggested treatment for patients with different forms of fatty liver disease





JAMA. 2020;323(12):1175-1183



BMJ 2021;372:m4747



BMJ 

2021;372:m4747



BMJ 2021;372:m4747



BMJ 2021;372:m4747



• A 72-week, double-blind phase 2 trial involving patients with biopsy confirmed NASH 
and liver fibrosis of stage F1, F2, or F3

• Patients were randomly assigned to receive once-daily subcutaneous semaglutide at 
a dose of 0.1, 0.2, or 0.4 mg or corresponding placebo. 

• The primary end point was resolution of NASH with no worsening of fibrosis. 

• The confirmatory secondary end point was an improvement of at least one fibrosis 
stage with no worsening of NASH

N Engl J Med. 2021 Mar 25;384(12):1113-1124









Key messages

• This phase 2 trial involving patients with NASH showed that treatment 
with semaglutide resulted in a significantly higher percentage of patients 
with NASH resolution than placebo

• However, the trial did not show a significant between-group difference in 
the percentage of patients with an improvement in fibrosis stage



Diabetes Care 2017;40:419–430



Diabetes Care 2017;40:419–430



• It is time to include NASH in the management plan of patients with T2D in the 
same way as today it includes diabetic retinopathy or nephropathy

• All health care providers taking care of patients with diabetes need to embrace today 
the evolving clinical challenge posed by NASH, educate their patients, and be 
proactive in the diagnosis and monitoring of patients with this “new complication” of 
T2D



1سناریوی بالینی  

و گلی ( گرم در روز2)در حال حاضر، متفورمین . ساله دیابت، به شما مراجعه می کند8ساله ای با سابقه 55خانم •
روزانه mg 10سال قبل اناالپریل 2با توجه به ابتالء به فشار خون از .، مصرف می کند(میلی گرم در روز160)کالزید 

 fatty liverدر سونوگرافی همراه . نیز قرار داردAtorvastatin 20 mgعالوه بر آن تحت درمان با . مصرف می نماید
:نتایج معاینات بالینی و آخرین آزمایشات ایشان به صورت زیر است. گزارش شده استIIتا  Iدر حد گرید 

• BMI: 28 kg/m2; WC:86 Cm, BP: 130/80 mmHg

• FBS: 150mg/dL; HbA1c: 7.6% ,  Cr: 0.7 mg/dL , Urine Alb/Cr: 25 mg/g

• TG: 220 mg/dL , HDL-C: 40 mg/dL; ,Total Chol: 160 mg/dL , LDL-C: 76mg/dL

• AST=35 , ALT= 56 , Pt=12, Albumin=4.0,Gamma GT= 55 IU/L, 

• Hb=12, WBC=8000, PLT= 450000



سواالت                           

با توجه به داده های موجود ارزیابی شما از احتمال وجود فیبروزیس چگونه است؟•

آیا تصویربرداری خاص دیگری الزم است ؟•

آیا بیمار نیاز به ارجاع به دیسیپلین خاصی دارد یا خیر؟•

آیا یافته های کبدی موجود تاثیری در نحوه درمان هیپرگلیسمی دارد ؟•





NAFLD (Non-Alcoholic Fatty Liver Disease) 
Fibrosis Score



2سناریوی بالینی 

در (. سال-بسته20)سیگاری است . ساله دیابت، به شما مراجعه می کند6ساله ای با سابقه 55آقای •
با توجه .، مصرف می کند(میلی گرم در روز160)و گلی کالزید ( گرم در روز2)حال حاضر، متفورمین 

عالوه بر آن .دوباردر روزنیز مصرف می نمایدmg 25سال قبل کاپتوپریل 3به ابتالء به فشار خون از 
Atorvastatin 40تحت درمان با  mgدر سونوگرافی همراه . نیز قرار داردfatty liver  در حدII  تا

IIIنتایج معاینات بالینی و آخرین آزمایشات ایشان به صورت زیر است.گزارش شده است:

• BMI: 34 kg/m2; WC:98 Cm, BP: 135/85 mmHg

• FBS: 152 mg/dL; HbA1c: 7.8% ,  Cr: 0.8 mg/dL , Urine Alb/Cr: 60 mg/g

• TG: 220 mg/dL , HDL-C: 40 mg/dL; ,Total Chol: 138 mg/dL , LDL-C: 54mg/dL

• AST=60 , ALT= 35 , Pt=12, Albumin=3.8,Gamma GT= 60 IU/L, Hb=16, 
WBC=8000, PLT= 200000



سواالت                      

با توجه به داده های موجود ارزیابی شما از احتمال وجود فیبروزیس چگونه است؟•

؟آیا تصویربرداری خاص دیگری الزم است •





NAFLD (Non-Alcoholic Fatty Liver Disease) Fibrosis Score



براساس گزارش 
فیبرواسکن زیر چه 
اقدامات خاصی را 

پیشنهاد می نمایید ؟



سواالت                      

آیا بیمار نیاز به ارجاع به دیسیپلین خاصی دارد یا خیر؟•

یست ؟با توجه به احتمال وجود فیبروزیس کبدی استراتژی شما در مورد کنترل گلیسمی چ•



Take home messages

• To date,  screening for NAFLD in high-risk groups of individuals is not universally recommended 
by scientific societies

• The lack  of consensus can be explained by ,uncertainties surrounding diagnostic tests and 
treatment options, along with lack of knowledge related to long-term benefits and cost-
effectiveness of screening

• Some easy-to-use algorithms have been proposed to raise awareness of the prognostic value 
of NAFLD and to assist primary care physicians and diabetologists in identifying high risk NASH 
patients 

• Increased awareness about NASH and NASH related complications is warranted among 
diabetologists, especially with the prospective induction of NASH specific therapies



Take home messages..

• The development of non-invasive, easily repeatable surrogate biomarkers and/or 
imaging tools is crucial to facilitate clinical studies and limit liver biopsy

• Lifestyle intervention is the fundamental and, currently, the sole treatment of 
NAFLD, as long as no drugs are approved by regulatory agencies

• Pioglitazone remains the drug of choice to reduce progression of fibrosis in people 
with diabetes, although it is often used off-label in the absence of diabetes.

• It seems that GLP1 agonists have beneficial effect on NASH resolution and stability 
of fibrosis


