
NASH- IS IT REVERSIBLE?



Introduction

 NonAlcoholic Fatty Liver Disease (NAFLD) is one of the growing epidemic 

world wide due to obesity and insulin resistance. 

 NAFLD encompasses Non Alcoholic Fatty Liver, NonAlcoholic

Steatohepatitis(NASH), NASH-related cirrhosis, and NASH-related 

hepatocellular carcinoma (HCC).

 NAFLD patients are at increased risk of liver-related as well as cardiovascular 

mortality, and NAFLD is rapidly becoming the leading indication for liver 

transplantation.

Benedict M et al. World J Hepatol 2017 June 8; 9(16): 

715-732

Hande V  et al . J Mar Med Soc 2018;20:57-62



Prevalence of NAFLD, NASH 

 The global prevalence of NAFLD is currently estimated to be 24%.

 The prevalence of NAFLD is constantly increasing and similarly the 

rate of NASH in the same timeframe has almost doubled.

 NASH is estimated to affect 3–5% of the global population, most 

suffering from several comorbidities. 

 Advancing fibrosis drives clinical outcomes, with approximately 20% 

of patients developing cirrhosis and/or HCC.

Younossi Z et al. Nat Rev Gastroenterol Hepatol. 2018 ;15(1):11-20

Povsik M et al. Adv Ther (2019) 36:1574–1594



Prevalence of NAFLD world wide

Younossi Z et al. Nat Rev 

Gastroenterol Hepatol. 2018 

;15(1):11-20



Prevalence of NAFLD, NASH in india

 In India, the NAFLD prevalence ranged from 8.7% to 32.6%.

 The prevalence of hyperlipidemia/dyslipidemia was observed to be on the 

higher side at 69% in patients with NAFLD and 72% in patients with NASH.

 Higher prevalence of obesity (51% of individuals with NAFLD and 82% of 

NASH patients) and diabetes mellitus (23% of NAFLD patients and 47% of 

NASH patients) was observed.

 About 3-15 per cent cases of the obese NASH progress to cirrhosis and 

about 4-27 per cent of NASH with cirrhosis cases transform to HCC.

Hande V et al. J Mar Med Soc 2018;20:57-62..

Younossi ZM et al. J Hepatol. 2019 Mar;70(3):531-

544.



Spectrum of NAFLD and concurrent 

disease

*Also called primary NAFLD and associated with metabolic risk factors/components of MetS: 1. Waist circumference ≥94/≥80 cm for 

Europid men/women; 2. Arterial pressure ≥130/85 mmHg or treated for hypertension; 3. Fasting glucose ≥100 mg/dl 

(5.6 mmol/L) or treated for T2DM; 4. Serum triacylglycerols >150 mg/dl (>1.7 mmol/L); 5. HDL cholesterol <40/50 mg/dl for 

men/women (<1.0/<1.3 mmol/L); †Also called secondary NAFLD. Note that primary and secondary NAFLD may coexist in individual 

patients. Also NAFLD and AFLD may coexist in subjects with metabolic risk factors and drinking habits above safe limits; ‡Can occur 

in the absence of cirrhosis and histological evidence of NASH, but with metabolic risk factors suggestive of ‘‘burned-out” NASH

Sub-classification of NAFLD* Most common concurrent diseases

NAFL
• Pure steatosis
• Steatosis and mild lobular 

inflammation

AFLD†

Drug-induced fatty liver disease†

HCV-associated fatty liver disease (GT 3)†

Others†

• Haemochromatosis
• Autoimmune hepatitis
• Coeliac disease
• Wilson disease
• A/hypo-betalipoproteinaemia lipoatrophy

• Hypopituitarism, hypothyroidism
• Starvation, parenteral nutrition
• Inborn errors of metabolism

– Wolman disease (lysosomal acid lipase 
deficiency)

NASH
• Early NASH (no or mild fibrosis)
• Fibrotic NASH 

(significant/advanced fibrosis)
• NASH cirrhosis

HCC‡

EASL–EASD–EASO CPG NAFLD. J 

Hepatol 2016;64:1388–402



Pathogenesis

Friedman SL et al Nat 

Med. 2018 ;24(7):908-922.



Pathogenesis of NASH

Diehl AM et al. N Engl J Med. 2017 Nov 23;377(21):2063-



Progressive liver disease in NAFLD

Byrne CD et al. J Hepatol. 2015;62(1): 47-64



Mechanisms of liver fibrogenesis in NASH

Schuppan D et al. J Hepatol .2017; 68(2):238-250



Metabolic reprogramming,tumorigenesis induced by adaptive 

and innate chronic inflammation of the liver

Anstee QM et al. Nat Rev Gastroenterol 

Hepatol. 2019;16(7):411-428.



Factors in NASH pathogenesis and the increased risk 

of liver tumorigenesis

Anstee QM et al. Nat Rev Gastroenterol Hepatol. 2019;16(7):411-428.



The sequential pathophysiological states of 

NAFLD and HCC

Anstee QM et al. Nat Rev Gastroenterol 

Hepatol. 2019;16(7):411-428.



Natural history of NASH/NAFLD-related 

HCC

D’ Avola D et al . Clin Liver Dis (Hoboken). 2016;8(4):100-104



Correlation between NAFLD, CVD and 

CKD 

Byrne CD et al. J Hepatol. 2015;62(1): 47-64



Different treatment options for NASH- associated liver cancer 

development

Anstee QM et al. Nat Rev Gastroenterol 

Hepatol. 2019;16(7):411-428.



Brunt Grading and Staging for Non 

alcoholic Steatohepatitis

Benedict M et al. World J Hepatol 2017 June 8; 9(16): 

715-732



Steatosis, activity, and fibrosis scoring 

system

Benedict M et al. World J Hepatol 2017 ; 9(16): 715-

732



Biochemical markers to detect NASH

 Liver function tests

 soluble Fas and intact CK-18 (cytokeratin-18 fragments)

 Adipokines (e.g., adiponectin, t umor necrosis factor-alpha [TNF-α], 

interleukin-6, and adipocyte fatty acid-binding protein)

 Metabolic markers (HOMA-IR and growth factor receptor 21)

 Inflammatory markers (e.g., C-reactive protein [CRP]

Dharmalingam M et al. Indian J Endocr Metab

2018;22:421-8.



Markers of fibrogenesis and 

fibrolysis

Schuppan D et al. J Hepatol .2017; 68(2):238-250



Management of patients with prediabetes or 

T2DM and definite NASH.

Bril F et al. Diabetes 

Care 2017;40:419–

430



Recommendations about pharmacological 

treatment of non-alcoholic fatty liver disease

Leoni S et al. World J Gastroenterol 2018 ; 24(30): 3361-3373



Intrahepatic drug targets for NASH

DGAT, Diacylglycerol O-
acyltransferase; SCD, steroyl CoA-
desaturase;
THR, thyroid hormone receptor; 
SIRT, sirtuin;
GLP, glucagon-like peptide;
SGLT, sodium–glucose cotransporter; 
VAP, vascular adhesion protein; LPS,
lipopolysaccharide; 
PPARα /δ /γ , peroxisome 
proliferator–activated receptors

Friedman SL et al Nat Med. 2018 

Jul;24(7):908-922.



Mechanism of action of pharmacologic treatments for 

NAFLD and NASH

Konerman MA et al. J Hepatol. 2018 Feb;68(2):362-375



Recommended pharmacotherapies for NASH/NAFLD in 

guidelines

Sumida Y et al. J 

Gastroenterol

.2018; 53:362–

376



Fibrosis stage-based treatment 

algorithm for NASH/NAFLD



Targets of upcoming therapies for 

NASH/NAFLD

Sumida Y et al. J Gastroenterol .2018; 

53:362–376



Phase 2 placebo-controlled trials with histology as a primary 

endpoint

Francque S et al. Adv

Ther .2019; 36:1052–

1074



Francque S et al. Adv Ther .2019; 36:1052–

1074



Francque S et al. Adv Ther .2019; 36:1052–

1074



Francque S et al. Adv Ther .2019; 

36:1052–1074



Francque S et al. Adv

Ther .2019; 36:1052–

1074



Francque S et al. Adv

Ther .2019; 36:1052–

1074



Follow-up of nonalcoholic fatty liver

disease

Condition Frequency of monitoring

NAFL patients without worsening

of metabolic risk factors

Once in every 2-3 years

NASH and/or those with fibrosis Annually

NASH with cirrhosis Once in 6 months

NASH with high risk of

progression

Liver biopsy after 5-year

follow-up

NASH patients with fibrosis and

hypertension

Closer monitoring because of a

higher risk of disease progression

NASH cirrhosis Screen for gastroesophageal

varices and HCC

NASH: Nonalcoholic steatohepatitis, NAFL: Nonalcoholic fatty liver,
HCC: Hepatocellular carcinoma

Dharmalingam M et al. Indian J Endocr Metab

2018;22:421-8.



Future challenges in treating fibrotic NASH

NIT- Non Invasive Tests

Alkhouri N et al. Hepatol Commun. 2019; 3(5): 605–613



Summary

 NASH will continue to be the most common liver-related health 

problem in the future.

 NASH is increasing ,connected to the increase in obesity, visceral 

obesity, T2DM, and arterial hypertension.

 Numerous medications have been added to the pipeline of novel 

therapies, increasing the promise of successful treatment of NASH in 

the future. 


