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Definitions of NAFLD, NAFL and NASH

Nonalcoholic fatty liver disease (NAFLD)
a. Evidence of hepatic steatosis by imaging or histology
b. Lack of secondary causes of hepatic fat accumulation

Nonalcoholic fatty liver (NAFL)
≥5% hepatic steatosis without 

evidence of hepatocellular injury in 
the form of hepatocyte ballooning

Non-alcoholic steato-hepatitis (NASH)
≥5% hepatic steatosis and 

inflammation with hepatocyte injury 
(eg, ballooning), with or without any 

fibrosis

Chalasani N, et al. Hepatology. 2017. doi:10.1002/hep.29367
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Estimated Global Prevalence of NAFLD: 25% 

Younossi ZM, et al. Hepatology. 2016;64:73-84.

24%

31%

24%

13%

32%
27%

Meta-analysis: NAFLD diagnosed by imaging (US, CT, MRI/SPECT; n=45 studies).
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Presentation Notes
Slide:  Estimated Global Prevalence of NAFLD:  25% Reported prevalence rates for NAFLD and NASH vary greatly, due mostly to the different methods used to diagnosis NAFLD and NASH.  Younossi and colleagues conducted a systematic review and meta-analysis to gain a better understanding of the worldwide incidence, prevalence, disease progression, and burden of NAFLD and NASH.1For the prevalence of NAFLD, a total of 57 studies were identified.  Of these, 45 were included in the main analysis because they used imagining for diagnosis (ie, (ultrasound, computed tomography scan and magnetic resonance imaging/spectroscopy).1Studies excluded from this analysis were: 1) review article or abstract; 2) patients with NAFLD were not identified; 3) pediatric population (<18 years old); 4) other causes of liver disease not excluded; 5) no report of screening for excess alcohol consumption; 6) only patients with a specific metabolic condition; 7) patients with preexisting disease; 8) NAFLD diagnosed postmortem; and 9) NASH studies were excluded if the diagnosis was not made by histological assessment.The overall NAFLD prevalence was 25.24% (95% CI: 22.10-28.65), with the highest prevalence reported in South American and Middle East. In North America, the prevalence of NAFLD was 24%.1Prevalence increases with age: from 22% to 34% in people 30-39 and 70-79 years of age, respectively.After including additional data from 12 studies using  blood tests/ICD code for NAFLD diagnosis (much less reliable method for diagnosing NAFLD), the overall prevalence was 13%.ReferenceYounossi ZM, Koenig AB, Abdelatif D, et al. Global epidemiology of nonalcoholic fatty liver disease-Meta-analytic assessment of prevalence, incidence, and outcomes. Hepatology. 2016;64:73-84.



Estimated Global NASH Prevalence

*25-30% of NAFLD prevalence assumed to be NASH in the above map.

Younossi ZM, et al. Hepatology 2016;64:73-84; Williams CD, et al.  Gasteoenterology 2011;140:124-131.  
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Estimated NASH Prevalence in the U.S. 

83.1 Million

16.5 Million

3.3 Million
F3 = 2 M; F4 = 1.3 M 
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~30% of U.S. adult population 
estimated to have NAFLD 
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Risk Factors Associated With NAFLD

• Metabolic syndrome*

• Obesity

• Type 2 diabetes

• Dyslipidemia

• Polycystic ovary syndrome

• Hypothyroidism

• Obstructive sleep apnea

• Hypopituitarism

• Hypogonadism

• Pancreatoduodenal resection

• Psoriasis

Common Comorbidities
With Established Association

Other Conditions
Associated With NAFLD

Chalasani N, et al. Hepatology. 2018;67:328-357.

*ATP III definition (requires the presence of ≥3 of the following features):
(1) waist circumference >102 cm in men or >88 cm in women; (2) triglyceride level ≥150 mg/dL; (3) HDL cholesterol level <40 mg/dL in men and <50 mg/dL in women;
(4) SBP ≥130 mm Hg or DBP ≥85 mm Hg; and (5) fasting plasma glucose level ≥110 mg/dL.

National Cholesterol Education Program (NCEP) Adult Treatment Panel III (ATP III)

Presenter
Presentation Notes
Slide:  Risk Factors Associated With NAFLDFeatures of metabolic syndrome are not only highly prevalent in patients with NAFLD, but components of metabolic syndrome also increase the risk of developing NAFLD.  This slide lists established conditions (obesity, type 2 diabetes, hypertension, and dyslipidemia) and emerging conditions (sleep apnea, colorectal cancer, osteoporosis, psoriasis, endocrinopathies, and polycystic ovary syndrome independent of obesity) that are associated with NAFLD.1ReferenceChalasani N, Younossi Z, Lavine JE, et al. The diagnosis and management of non-alcoholic fatty liver disease: practice guideline by the American Association for the Study of Liver Diseases, American College of Gastroenterology, and the American Gastroenterological Association. Hepatology. 2018;67:328-357.



Initial Evaluation of NAFLD Severity

• Liver enzymes, Signs or Symptoms of Liver Disease, and co-morbidities

• Clinico-Laboratory Testing: Identify higher likelihood of Advanced Fibrosis 
(F3) or Cirrhosis (F4).

• NAFLD Fibrosis Score (NFS) (Age, BMI, Diabetes, AST, ALT, Platelets, Albumin) 
• < -1.455: predictor of absence of significant fibrosis (F0-F2 fibrosis)
• > 0.675: predictor of presence of significant fibrosis (F3-F4 fibrosis)

• Fibrosis-4 Index (FIB-4) (Age, ALT, AST, Platelet count)
• Index > 2.67 indicates F3-F4 with an AUROC of 0.88; 
• Index < 1.3 indicates absence of advanced fibrosis (stage F2 or lower).

• Radiologic Testing: Identify Advanced Fibrosis (F3) or Cirrhosis (F4)
• Vibration Controlled Transient Elastography (VCTE or FibroScan) or 
• MR Elastography (MRE).
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FIB-4 of >/= 1.3 identifies 82% of VCTE >/= 8 kPa (that means >/= F2) and decreases need of VCTE by 85% 

Presenter
Presentation Notes
Abstract 69Impact of Pre-Screening with Fibrosis-4 Index on a Referral Pathway for Patients with Suspected NAFLDMs. Tracy Davyduke1, Prof. Juan G. Abraldes2, Dr. Puneeta Tandon3 and Prof. Mang M. Ma2, (1)Alberta Health Services, (2)University of Alberta, (3)Division of Gastroenterology & Liver Unit, University of Alberta Background: Population-based screening for liver fibrosis using vibration-controlled transient elastography (VCTE) has been proposed for of early detection of patients with advanced fibrosis. In a setting with wide geographical population distribution, the utility of VCTE is diminished and alternative strategies are required. Fibrosis-4 index (FIB-4) has been considered as a simple, non-invasive marker to select patients with very low risk of significant fibrosis (FIB-4 <1.3). The aim of this study was to assess the potential impact of implementing a FIB-4 first strategy to triage patients using a clinical referral pathway for suspected non-alcoholic fatty liver disease (NAFLD). Methods: A referral pathway for patients with suspected NAFLD was piloted at a tertiary liver centre drawing from 8 primary care networks with an estimated population of 850,000. Referral criteria were age 18-65, elevated ALT and/or steatosis reported on imaging and absence of a previous liver diagnosis. A registered nurse risk-stratified all patients based on VCTE. Blood tests were used to exclude potential alternative diagnosis and to calculate FIB-4. Patients with a non-NAFLD diagnosis or with VCTE ≥8 kPa were referred to a hepatologist. The remaining patients were provided with lifestyle advice and booked for a repeat assessment in 1 or 2 years. The risk of advanced fibrosis (defined by either VCTE ≥8 kPa or VCTE ≥9 kPa) according to FIB-4 was estimated with logistic regression. Results: 433 patients underwent risk stratification with VCTE with a 98% success rate. Liver diagnosis were predominantly NAFLD (85%) followed by previously undiagnosed alcohol related fatty liver (11%). 14% of the patients had VCTE ≥8 kPa and 10% ≥9 kPa. 361 (85%) patients had a FIB-4 <1.3. Out of these patients, 10% had a VCTE ≥8 kPa, 7% had a VCTE ≥9 kPa and 2% were technical failures. The figure provides the estimated risk of a VCTE ≥8 and ≥9 kPa according to FIB-4. Among the 45 patients with low FIB-4 and VCTE ≥8 kPa or indeterminate, 6 underwent a liver biopsy, 2 of which had advanced fibrosis. Conclusion: As compared with a referral pathway in which all patients with suspected NAFLD undergo VCTE for risk stratification, a FIB-4 first strategy (with a threshold of 1.3) would save 85% of VCTE assessments. The pathway would decrease cost and increase the reach of screening to distant centres where specialized services are not available. The risk of missing advanced fibrosis would be extremely low. Disclosures:Prof. Juan G. Abraldes – Theravance: Consulting; Lupin Pharma: Speaking and Teaching;Dr. Puneeta Tandon – Lupin Pharma Canada: Advisory Committee or Review Panel;The following people have nothing to disclose: Ms. Tracy Davyduke, Prof. Mang M. Ma



Evaluation for NAFLD in Patients with Fatty Liver in Imaging
 Metabolic Syndrome* (ATP III)

 Elevated liver enzymes, or Signs or Symptoms of Liver Disease.

 Normal Liver enzymes and absent Sings/Symptoms of liver disease, but presence of:
‒ Obesity, Diabetes Mellitus, Dyslipidemia, or PCOS

‒ OSA, Hypothyroidism, Hypopituitarism, Hypogonadism, Pancreato-duodenal resection, or 
Psoriasis

Imaging with
Fatty liver FIB-4

< 1.3

≥ 1.3

Annual 
FIB-4

Elastography

Metabolic
Syndrome

F2-F4

LSM + Annual 
Elastography

Lifestyle
modification (LSM)

and/or
Liver Bx + new treatment

(If F2-F3)

*ATP III Metabolic Syndrome definition (requires the presence of ≥3 of the following features):
(1) waist circumference >102 cm in men or >88 cm in women; (2) triglyceride level ≥150 mg/dL; 
(3) HDL cholesterol level <40 mg/dL in men and <50 mg/dL in women;
(4) SBP ≥130 mm Hg or DBP ≥85 mm Hg; and (5) fasting plasma glucose level ≥110 mg/dL.

LSM = Lifestyle Modification

Presenter
Presentation Notes
NAFLD, nonalcoholic fatty liver disease.



1111

AASLD Practice Guidance:
Evaluation of Patients With NAFLD

• Metabolic syndrome

- Strong predictor for the presence of steatohepatitis in 
NAFLD patients

- Its presence can be used to target NAFLD patients for a 
liver biopsy

• NAFLD score (> 0.675) or FIB-4 index (> 2.67)

- Clinically useful to identify those with higher likelihood of 
having bridging fibrosis (stage 3) or cirrhosis (stage 4)

• Vibration-controlled transient elastography 
(VCTE) or magnetic resonance elastography 
(MRE) Score (if FIB-4 >/= 1.3)

- Clinically useful to identify advanced fibrosis

• Consider liver biopsy 

- Before Pharmacologic Therapy

- Presence of Metabolic Syndrome, “High” NAFLD score or 
FIB-4, or liver stiffness measured by VCTE or MRE

- NAFLD patients at increased risk of having steatohepatitis 
and/or advanced fibrosis

- Suspected NAFLD patients with competing etiologies for 
hepatic steatosis

- Patients in whom the presence and/or severity of 
coexisting chronic liver diseases cannot be excluded 
without a liver biopsy

Noninvasive Assessment
of Advanced Fibrosis

When to Obtain
a Liver Biopsy

Chalasani N, et al. Hepatology. 2018;67:328-357.

Presenter
Presentation Notes
Slide:  AASLD Practice Guidance: Evaluation of Patients With NAFLDIn patients with NAFLD, metabolic syndrome predicts the presence of steatohepatitis, and its presence can be used to target patients for a liver biopsy.1NAFLD score or FIB-4 index are clinically useful tools for identifying NAFLD patients with higher likelihood of having bridging fibrosis (stage 3) or cirrhosis (stage 4).1VCTE (eg, FibroScan) or MR elastography are clinically useful tools for identifying advanced fibrosis in patients with NAFLD.1When to obtain a liver biopsy in patients with NAFLD:1Liver biopsy should be considered in patients with NAFLD who are at increased risk of having steatohepatitis and/or advanced fibrosis.The presence of metabolic syndrome, NAFLD score or FIB-4, or liver stiffness measured by VCTE or MR elastography may be used for identifying patients who are at risk for steatohepatitis and/or advanced fibrosisLiver biopsy should be considered in patients with suspected NAFLD in whom competing etiologies for steatohepatitis and the presence and/or severity of coexisting chronic liver diseases cannot be excluded without a liver biopsy.ReferenceChalasani N, Younossi Z, Lavine JE, et al. The diagnosis and management of non-alcoholic fatty liver disease: practice guideline by the American Association for the Study of Liver Diseases, American College of Gastroenterology, and the American Gastroenterological Association. Hepatology. 2018;67:328-357.
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Predictors of All-Cause and Liver-Related Mortality in
Biopsy-Proven NAFL/NASH (10-year Follow-up)
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Stepanova M, et al. Dig Dis Sci. 2013;58:3017-3023.

Two historic databases of biopsy-proven NAFLD patients (NAFL [n=118]; NASH [n=171]) with a minimum of 10 years mortality follow-up from date of liver biopsy.
Median time between baseline biopsy and death for NAFL/NASH: 144/150 months.

Overall
Mortality

Liver-Related
Mortality

Cardiac
Mortality

15%

NAFLD Patients
NASH (n=171)
NAFL (n=118)

NASH vs NAFL 
HR

6.3 (P=0.0003)
NASH vs NAFL  

HR 0.65 
(P=0.09)

NASH vs 
NAFL HR 

1.13 (P=0.8)
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Slide:  Predictors of All-Cause and Liver-Related Mortality in Biopsy-Proven NAFL/NASH Most studies of small sample size and short follow-ups have not accurately distinguished NAFL and NASH patients with regard to causes of mortality in NAFLD.1Stepanova and colleagues assessed all-cause and liver-specific mortality in a cohort of biopsy proven NAFLD with and without NASH from two historic databases (n=289).1Age (50 years), male (39%), white (79%), Caucasian, obese (46%), diabetic (26%), and family history of liver diseases (6%).NASH (59%), non-NASH (41%).Overall mortality rates for NAFL and NASH patients was similar.During a median follow-up of 150 months, NASH patients had a higher probability of mortality due to liver-related causes compared with NAFL patients.1ReferenceStepanova M, Rafiq N, Makhlouf H, et al. Predictors of all-cause mortality and liver-related mortality in patients with non-alcoholic  fatty liver disease (NAFLD). Dig Dis Sci. 2013;58:3017-3023.
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NAFLD/NASH:
Why It’s Important for Patients With Type 2 Diabetes

• NAFLD/NASH prevalence: ≥2-fold higher versus     
non-diabetics

• Faster progression to NASH and advanced fibrosis

– NASH is associated with increased overall and liver-related 
mortality (type 2 diabetes increases the risk of both)

• Established link between type 2 diabetes, cirrhosis,  
and HCC
– Type 2 diabetics: 2- to 4-fold higher prevalence rates of 

cirrhosis and HCC

• Presence of NAFLD in type 2 diabetics

– Significantly increases the risk of cardiovascular 
disease

– Promotes dyslipidemia, hyperinsulinemia

– Subclinical inflammation
Bril F, et al. Endocrinol Metab Clin N Am. 2016;45:765-781.
Cusi K. Diabetologia. 2016;59:1112-1120.
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*Weighted mean follow-up: 13-14.5 years.

Presenter
Presentation Notes
Slide:  NAFLD/NASH: Why It’s Important for Patients With Type 2 DiabetesAs a result of the obesity epidemic, NAFLD has become the most frequent chronic liver disease in the United States.  In the setting of type 2 diabetes, the prevalence of NAFLD is at least 2-fold higher, with a range from 57% to 80%, depending on the diagnostic test performed. Most importantly, the presence of type 2 diabetes has been associated with a faster progression to NASH and advanced fibrosis, supporting the concept that NASH should be considered as a complication of type 2 diabetes. Presence of type 2 diabetes at baseline or during follow-up was the most important risk factor for poor prognosis. Other prospective studies have shown that NASH is associated with increased overall and liver-related mortality, as noted in the figure showing all-cause mortality among patients without NAFLD by ultrasonography compared with patients with and without NASH by liver biopsy (liver related, cardiovascular, and other). In a similar way, the link between type 2 diabetes, cirrhosis, and HCC has long been recognized. This finding reinforces the need for early diagnosis and treatment, in order to delay the progression of liver disease.1,2  ReferencesBril F, Cusi K. Nonalcoholic fatty liver disease: the new complication of type 2 diabetes mellitus. Endocrinol Metab Clin North Am. 2016;45:765-781.Cusi K. Treatment of patients with type 2 diabetes and non-alcoholic fatty liver disease: current approaches and future directions. Diabetologia. 2016;59:1112-1120.
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Estimated Transition Rates in NAFLD:
Non-Diabetic and Diabetic Patients

NAFLD NASH Cirrhosis HCC Liver
Transplant

Younossi ZM, et al. Clin Liver Dis. 2018;22:1-10.
Chalasani N, et al. Hepatology. 2018;67:328-357.

10%-20% 10%-15% 3% 14%
2%

The exact circumstances under which patients with NASH can progress or regress is not well defined.
In general, the progressive course of NASH has been closely linked to the increasing number of metabolic comorbidities, especially type 2 diabetes.

Non-Diabetic
~25% of US population have NAFLD

NAFLD NASH Cirrhosis HCC Liver
Transplant

40% 20%-25% 5% 14%
16%

Diabetic
~38% of NAFLD patients have diabetes
33% to 66% of diabetics have NAFLD

Mortality

43%

Mortality

85%

Presenter
Presentation Notes
Slide:  Estimated Transition Rates in NAFLD: Non-Diabetic and Diabetic PatientsIt is important to note that the minority of patients with NAFLD will progress to cirrhosis, HCC, and liver-related death. Most long-term studies of NAFLD suggest that only patients with documented histologic evidence of NASH are at the greatest risk for progression and adverse outcomes. Most patients with NAFLD have non-NASH NAFLD and are primarily at risk for cardiovascular mortality. In contrast, about 15% to 20% of patients with NASH can have a progressive liver disease and may succumb to liver-related mortality. Although mostly nonprogressive, it is important to note that a few patients with non-NASH NAFLD may progress and develop NASH and advanced fibrosis. The exact circumstances under which patients with NASH can progress or regress has not been well defined. In general, the progressive course of NASH has been closely linked to the increasing number of metabolic comorbidities, especially type 2 diabetes.1,2ReferencesChalasani N, Younossi Z, Lavine JE, et al. The diagnosis and management of non-alcoholic fatty liver disease: practice guideline by the American Association for the Study of Liver Diseases, American College of Gastroenterology, and the American Gastroenterological Association. Hepatology. 2018;67:328-357.Younossi ZM, Henry L, Bush H, Mishra A. et al. Clinical and economic burden of nonalcoholic fatty liver disease and nonalcoholic steatohepatitis. Clin Liver Dis. 2018;22:1-10.



NASH Therapy
Lifestyle Modification
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Weight Loss Pyramid

Vilar-Gomez E, et al. Gastroenterology. 2015;149:367-378; Promrat K, et al. Hepatology. 2010;51:121-129; Harrison SA, et al. Hepatology. 2009;49:80-86;
Wong VW, et al. J Hepatol. 2013;59:536-542.

Fibrosis
(45%)

NASH Resolution
(64% to 90%)

Ballooning/Inflammation
(41% to 100%)*

Steatosis
(35% to 100%)

≥10%
Weight Loss

Achieved by <10% in 1 Year

≥7%
Weight Loss

Achieved by 18% in 1 Year

≥5%
Weight Loss

Achieved by 30% in 1 Year

≥3%
Weight Loss

*Depending on degree of weight loss.

Presenter
Presentation Notes
Slide:  Weight Loss PyramidThe weight loss pyramid provides a general guideline of the association of weight loss amount with impact on liver histology in NAFLD/NASH patients. Resolution of fibrosis has been noted with ≥10% loss of body weight, however this is only achieved in <10% of persons in a year.1-4.ReferenceVilar-Gomez E, Martinez-Perez Y, Calzadilla-Bertot L, et al. Weight loss through lifestyle modification significantly reduces features of nonalcoholic steatohepatitis. Gastroenterology. 2015;149:367-378.Promrat K, Kleiner DE, Niemeier HM, et al. Randomized controlled trial testing the effects of weight loss on nonalcoholic steatohepatitis. Hepatology. 2010;51:121-129.Harrison SA, Fecht W, Brunt EM, et al. Orlistat for overweight subjects with nonalcoholic steatohepatitis: A randomized, prospective trial. Hepatology. 2009;49:80-86.Wong VW, Chan RS, Wong GL, et al. Community-based lifestyle modification programme for non-alcoholic fatty liver disease: a randomized controlled trial. J Hepatol. 2013;59:536-542.



Physical Activity and Risk of Mortality in Non-Alcoholic Fatty Liver Disease: 
A Population Based Study of United States Adults (AASLD 2018: 67)

• AIM: Investigate the association between physical activity (PA) and 
mortality-risk related to: All-causes, Cardiovascular disease and Diabetes 
among US Adults with NAFLD.

• Methods: 
• Analyzed mortality-linked data (23 years following recruitment) for 

2701 adults with NAFLD age 20 to 74 years who participated in 
NHANES III. 

• NAFLD was defined as mild, moderate, or severe hepatic steatosis 
on ultrasound in the absence of hepatitis B, hepatitis C, iron 
overload, or excessive alcohol drinking. 

• Leisure time PA was categorized into three groups inactive, 
recommended active and insufficiently active based on the Center 
of Disease Control and the American College of Sports Medicine 
recommendations. 

• Results: Overall mortality was significantly higher amongst adults with 
NAFLD versus those without (20.02% vs 16.01%; P-value 0.002). 

• Conclusion:
• Recommended PA levels are significantly lower among NAFLD 

adults. 
• NAFLD patients with recommended levels of PA had significantly 

lower risks of mortality from all-causes, cardiovascular disease and 
diabetes.

Recommended PA: 150 minutes of moderate, or 
75 minutes of vigorous, aerobic physical activity per week



Treatment of NASH
Currently Available 
Drug Therapy
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AASLD Practice Guidance:
Vitamin E

• Vitamin E (rrr α-tocopherol) 800 IU/day
– May be considered for nondiabetic adults with biopsy-proven NASH (counsel patients on risks and benefits)

• Improves liver histology, but not fibrosis

• Long-term safety issues concerns linger (eg, impact on long-term mortality, prostate cancer)

• Vitamin E is not recommended to treat NASH in: diabetic patients, NAFLD without liver biopsy, 
NASH cirrhosis, or cryptogenic cirrhosis

– More data on safety and efficacy are needed

• Increases risk of prostate cancer (absolute increase of 1.6 per 1,000 person-years).

• May increase all-cause mortality (evidence not found in large meta-analysis).

Chalasani N, et al. Hepatology. 2018;67:328-357.

Presenter
Presentation Notes
Slide:  AASLD Practice Guidance: Vitamin EVitamin E (rrr a-tocopherol) administered at a daily dose of 800 IU/day improves liver histology in nondiabetic adults with biopsy-proven NASH and therefore may be considered for this patient population. Risks and benefits should be discussed with each patient before starting therapy.1Until further data supporting its effectiveness become available, vitamin E is not recommended to treat NASH in diabetic patients, NAFLD without liver biopsy, NASH cirrhosis, or cryptogenic cirrhosis.1 ReferenceChalasani N, Younossi Z, Lavine JE, et al. The diagnosis and management of non-alcoholic fatty liver disease: practice guideline by the American Association for the Study of Liver Diseases, American College of Gastroenterology, and the American Gastroenterological Association. Hepatology. 2018;67:328-357.
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AASLD Practice Guidance:
Use of Insulin Sensitizers to Treat NAFLD/NASH

• Metformin is not recommended for treating NASH in adult patients

– Improves serum aminotransferases and IR, but does not significantly improve liver histology

• Thiazolidinediones
– Pioglitazone improves liver histology and NASH resolution in patients with and without type 2 diabetes 

with biopsy-proven NASH

• It may be used to treat these patients (counsel patients on risks and benefits)

– Pioglitazone should not be used to treat NAFLD without biopsy-proven NASH

• Can lead to weight gain and can cause or exacerbate CHF

• More data on safety and efficacy are needed

• Glucagon-like peptide-1 analogues
– It is premature to consider GLP-1 agonists to specifically treat liver disease in patients with NAFLD or NASH

Chalasani N, et al. Hepatology. 2018;67:328-357.

Presenter
Presentation Notes
Slide:  AASLD Practice Guidance: Use of Insulin Sensitizers to Treat NAFLD/NASH Metformin is not recommended for treating NASH in adult patients.1Although several studies have shown an improvement in serum aminotransferases and insulin resistance, metformin does not significantly improve liver histology. Two published meta-analyses found that metformin therapy did not improve liver histology in patients with NAFLD and NASH. Pioglitazone improves liver histology in patients with and without type 2 diabetes with biopsy-proven NASH. Therefore, it may be used to treat these patients. Risks and benefits should be discussed with each patient before starting therapy. Until further data support its safety and efficacy, pioglitazone should not be used to treat NAFLD without biopsy-proven NASH.1It is premature to consider GLP-1 agonists to specifically treat liver disease in patients with NAFLD or NASH.1 ReferenceChalasani N, Younossi Z, Lavine JE, et al. The diagnosis and management of non-alcoholic fatty liver disease: practice guideline by the American Association for the Study of Liver Diseases, American College of Gastroenterology, and the American Gastroenterological Association. Hepatology. 2018;67:328-357.
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NASH CRN PIVENS Trial:
Pioglitazone Versus Vitamin E in Non-Diabetic Biopsy-Proven NASH

• Phase 3 study in biopsy-proven NASH (n=247)

– No diabetes or cirrhosis

• Pioglitazone, vitamin E, or placebo for 96 weeks

• Key outcomes versus placebo

– Vitamin E significantly improved histologic features 
of NASH (primary outcome); no benefit with 
pioglitazone

– Vitamin E and pioglitazone

• No difference in fibrosis improvement

• Significantly reduced ALT, AST, and hepatic steatosis 
(P<0.001)

Sanyal AJ, et al. N Engl J Med. 2010;362:1675-1685.
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Pioglitazone
30 mg/day

(n=70)

Vitamin E
800 IU/day

(n=80)

Placebo
(n=72)

41%
31%

PIVENS: Pioglitazone versus Vitamin E versus Placebo for the Treatment of Nondiabetic Patients
with Nonalcoholic Steatohepatitis.

19%

Histologic improvement in NASH (primary outcome)
Improvement in fibrosis
Resolution of NASH

34%
43%*

*P=0.001 versus placebo

47%*

36%

21%
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Presentation Notes
Slide:  NASH CRN PIVENS Trial: Pioglitazone Versus Vitamin E in Biopsy-Proven NASH PIVENS was a phase 3 study comparing the efficacy of vitamin E, pioglitazone, and placebo in 247 adults with biopsy-proven NASH and without diabetes or cirrhosis. The primary outcome was an improvement in histologic features of nonalcoholic steatohepatitis, as assessed with the use of a composite of standardized scores for steatosis, lobular inflammation, hepatocellular ballooning, and fibrosis. Given the two planned primary comparisons, P values of less than 0.025 were considered to indicate statistical significance.1Vitamin E therapy had a significantly higher rate of improvement in NASH (43% versus 19%, P=0.001) compared with placebo. The difference in the rate of improvement with pioglitazone was not significantly different compared with placebo.Both vitamin E and pioglitazone significantly reduced ALT, AST, and hepatitic steatosis compared with placebo. However, there was no difference among the 3 groups with regard to fibrosis improvement.1ReferenceSanyal AJ, Chalasani N, Kowdley KV, et al. Pioglitazone, vitamin E, or placebo for nonalcoholic steatohepatitis. N Engl J Med. 2010;362:1675-1685.
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Impact of Pioglitazone in Biopsy-Proven NASH in Patients With 
Prediabetes or Diabetes

• Double-blind, placebo-controlled, single-center study in 
biopsy-proven NASH (n=101)

– Prediabetes or type 2 diabetes mellitus

• Pioglitazone 45 mg/day or placebo for 18 months, then 
open-label pioglitazone for another 18 months

• Primary outcome at 18 months

– Reduction of at least 2 points in 2 histologic categories of 
the NASH without worsening of fibrosis

• Key outcomes versus placebo

– Pioglitazone significantly improved histologic features of 
NASH (primary outcome) and greater percentage of patients 
achieving NASH resolution versus placebo

– Improvement was maintained during open-label extension

Cusi K, et al. Ann Intern Med. 2016;165:305-315.
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Presenter
Presentation Notes
Slide:  Impact of Pioglitazone in Biopsy-Roven NASH in Patients With Prediabetes or DiabetesCusi and colleagues conducted a randomized, double-blind, placebo-controlled, single-center trial of patients with prediabetes or type 2 diabetes mellitus and biopsy-proven NASH. All patients were prescribed a hypocaloric diet (500-kcal/d deficit from weight-maintaining caloric intake) and then randomly assigned to pioglitazone, 45 mg/day, or placebo for 18 months, followed by an 18-month open-label phase with pioglitazone treatment.  The primary outcome was a reduction of at least 2 points in the nonalcoholic fatty liver disease activity score in 2 histologic categories without worsening of fibrosis. Secondary outcomes included other histologic outcomes, hepatic triglyceride content measured by magnetic resonance and proton spectroscopy, and metabolic parameters.1Among patients randomly assigned to pioglitazone, 58% achieved the primary outcome and 51% had resolution of NASH (P<0.001 for each) compared with placebo. Pioglitazone treatment also was associated with improvement in individual histologic scores. All 18-month metabolic and histologic improvements persisted over 36 months of therapy. The overall rate of adverse events did not differ between groups, although weight gain was greater with pioglitazone (2.5 kg versus. placebo).1ReferenceCusi K, Orsak B, Bril F, et al. Long-term pioglitazone treatment for patients with nonalcoholic steatohepatitis and prediabetes or type 2 diabetes mellitus: a randomized trial. Ann Intern Med. 2016;165:305-315.
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Glucagon-Like Peptide-1 Analogue:
Liraglutide

• GLP-1

– Controls serum glucose

• Induces insulin secretion

• Reduces glucagon secretion

– Induces weight loss, suppression of appetite 
and delayed gastric emptying

Perazzo H, et al. Liver Int. 2017;37:634-647.

Presenter
Presentation Notes
Slide:  Glucagon-Like Peptide-1 Analogue: LiraglutideGlucagon-like peptide-1 (GLP-1) is a gut-derived incretin hormone that induces insulin secretion and reduces glucagon secretion leading to a potent control of serum glucose. In addition, this hormone induces weight loss, suppression of appetite and delayed gastric emptying. Liraglutide was described as a long-acting human GLP-1 analogue that may be used for NASH therapy.1�Reference Perazzo H, Dufour JF. The therapeutic landscape of non-alcoholic steatohepatitis. Liver Int. 2017;37:634-647.
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LEAN Study: 
Liraglutide in Overweight NASH Patients Without Cirrhosis

• Double-blind, placebo-controlled phase 2 study (n=52)

– Histologic evidence of definite NASH*

– Patients stratified by diabetes status

– Liver biopsy within 6 months of entry

– No Child-Pugh B/C cirrhosis

• Liraglutide or placebo for 48 weeks

• Primary endpoint (week 72, ITT)

– Improvement in liver histology without worsening of 
fibrosis

– Improvement: disappearance of hepatocellular ballooning

– Worsening of fibrosis: any increase in Kleiner fibrosis stage

LEAN: Liraglutide Efficacy and Action in NASH.
*Steatosis >5%, hepatocyte ballooning, lobular inflammation.
Armstrong MJ, et al. Lancet. 2016;387:679-690.

Liraglutide
(n=26)

Placebo
(n=26)

Age (years) 50 52

Comorbidities
Diabetes
Hypertension
Hyperlipidemia
Cardiovascular disease

35
58
35
0

31
54
27
15

HOMA-IR 6.7 9.6

Liver histology
Mean NAFLD score (0-8)
Hepatocyte ballooning score (0-2)
Steatosis score (0-3)
Lobular inflammation score (0-3)
Fibrosis stage (%)

F0-F2
F3-F4

4.9
1.5
2.1
1.4

54
46

4.8
1.5
1.9
1.4

42
58

Baseline Characteristics

Presenter
Presentation Notes
Slide:  LEAN Study: Liraglutide in Overweight NASH Patients Without CirrhosisThe LEAN trial was a phase 2, multicenter, double-blind, randomized trial that evaluated the efficacy of  liraglutide in the treatment of NASH. A total of 52 participants from UK medical centers were randomized to daily, subcutaneous liraglutide 1.8 mg or placebo for 48 weeks.1NASH was defined as a liver biopsy obtained within 6 months of screening with steatosis (>5% hepatocytes), hepatocellular ballooning and lobular inflammation confirmed by 2 independent pathologists.The primary outcome was NASH resolution (disappearance of hepatocyte ballooning) without worsening of fibrosis (any increase in fibrosis stage using the NASH CRN system).1�Reference Armstrong MJ, Gaunt P, Aithal GP, et al. Liraglutide safety and efficacy in patients with non-alcoholic steatohepatitis (LEAN): a multicentre, double-blind, randomised, placebo-controlled phase 2 study. Lancet. 2016;387:679-690. 
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LEAN Study:
Changes in Histologic Features at Week 48

Liraglutide (n=23)
Placebo (n=22)

Patients With Improvement
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Armstrong MJ, et al. Lancet. 2016;387:679-690.
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LEAN: Liraglutide Efficacy and Action in NASH.

Presenter
Presentation Notes
Slide:  LEAN Study: Changes in Histologic Features at Week 48NASH reversal was observed more often in patients treated with liraglutide than placebo (39% versus  9%, P=.019). In addition, patients in the liraglutide group showed a trend towards improvement in steatosis and hepatocyte ballooning. However, no differences were seen in lobular inflammation and overall NAS.1�Reference Armstrong MJ, Gaunt P, Aithal GP, et al. Liraglutide safety and efficacy in patients with non-alcoholic steatohepatitis (LEAN): a multicentre, double-blind, randomised, placebo-controlled phase 2 study. Lancet. 2016;387:679-690. 
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Investigational Agents for NASH

• Insulin sensitizer
• Farnesoid X receptor (FXR) agonist
• Peroxisome proliferator-activated receptor (PPAR) 

agonist
• Fibroblast growth factor (FGF) analogue
• Glucagon-like peptide-1 analogue
• Acetyl-CoA carboxylase (ACC) inhibitor
• Stearoyl coenzyme A desaturase 1 (SCD) inhibitor
• Growth hormone-releasing hormone
• Thyroid hormone receptor beta (THR-β) activation
• Apical sodium dependent bile acid transporter 

inhibitor

Metabolic Homeostasis

• Antioxidant: Vitamin E
• Apoptosis signal-regulating kinase 1 (ASK1) inhibitor
• Vascular adhesion protein 1 (VAP-1 inhibitor)
• Phosphodiesterase (PDE5) inhibitor

Oxidative Stress

• C-C chemokine receptor (CCR) antagonist

Inflammation

• Caspase inhibitor

Apoptosis

Fibrosis
• Galectin-3 protein inhibitor

Presenter
Presentation Notes
Slide:  Investigational Agents for NASH



Anti-Fibrosis Agents



Farnesoid X Receptor 
(FXR) Agonists
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FXR Agonist:
Obeticholic Acid

Sumida Y, et al. J Gastroenterol. 2018;53:362-376.
Gawrieh S, et al. Clin Liver Dis. 2018;22:189-199.

Key FXR Pathways Described in Multiple Animal Models

Presenter
Presentation Notes
Slide:  FXR Agonist: Obeticholic AcidFXR, a member of the nuclear receptor superfamily, is mainly expressed in liver, intestine, kidney and, to a lower extent, in adipose tissue. It regulates, directly or through the orphan nuclear receptor small heterodimer partner, a wide variety of target genes critically involved in the control of bile acid, lipid, and glucose homeostasis, and in the regulation of immune responses.1,2In addition, FXR transcriptionally regulates genes controlling coagulation, vascular remodeling, and antibacterial activity. Activation of FXR inhibits bile acid synthesis from cholesterol and also protects against the toxic accumulation of bile acids through increased conjugation in the liver and secretion into bile canaliculi. These mechanisms limit the overall size of the circulating bile pool while promoting choleresis, thus reducing hepatic exposure to bile acids.1,2ReferencesSumida Y, Yoneda M. Current and future pharmacological therapies for NAFLD/NASH. J Gastroenterol. 2018;53:362-376.Gawrieh S, Chalasani N. Emerging treatments for nonalcoholic fatty liver disease and nonalcoholic steatohepatitis. Clin Liver Dis. 2018;22:189-199. 
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FLINT Study: 
Obeticholic Acid in NASH Patients Without Cirrhosis

Neuschwander-Tetri BA, et al. Lancet. 2015;385:956-965.

Phase 2b (n=141)
(US)
Placebo-controlled
Histologic evidence of definitive or borderline NASH

(liver biopsy within 90 days of entry)
NAFLD activity score ≥4

(individual scores each ≥1)
No cirrhosis

Week  0                                                                                                               72

Obeticholic Acid 25 mg qd (n=141)

Placebo (n=142)

FLINT: Farnesoid X receptor ligand obeticholic acid in NASH Treatment.
Patients stratified by diabetes status.
Primary endpoint (week 72, ITT):

Improvement in liver histology without worsening of fibrosis.
Improvement: decrease in NAFLD score ≥2 points.
Worsening of fibrosis: any increase in fibrosis stage.

Presenter
Presentation Notes
Slide:  FLINT Study: Obeticholic Acid in NASH Patients Without CirrhosisThe FLINT study was multicenter, double-blind, placebo-controlled, parallel group, randomized clinical trial in US patients with non-cirrhotic, non-alcoholic steatohepatitis to assess treatment with obeticholic acid given orally (25 mg daily) or placebo for 72 weeks.1The primary outcome measure was improvement in centrally scored liver histology defined as a decrease in non-alcoholic fatty liver disease activity score by at least 2 points without worsening of fibrosis from baseline to the end of treatment.1 ReferenceNeuschwander-Tetri BA, Loomba R, Sanyal AJ, et al. Farnesoid X nuclear receptor ligand obeticholic acid for non-cirrhotic, non-alcoholic steatohepatitis (FLINT): a multicentre, randomised, placebo-controlled trial. Lancet. 2015;385:956-965.
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FLINT Study:
Changes in Histologic Features at Week 72
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*Number of patients for changes in histologic features: obeticholic acid (n=102), placebo (n=98).
Neuschwander-Tetri BA, et al. Lancet. 2015;385:956-965.

End Point: Improvement of Steatosis,
Ballooning and/or Inflammation > 2 points

without worsening Fibrosis

Not Achieved

Presenter
Presentation Notes
Slide:  FLINT Study: Changes in Histologic Features at Week 72At week 72, 45% of patients in the obeticholic acid group had improved liver histology (≥2 point improvement in NAFLD activity score without worsening of fibrosis) compared with 21% of patients in the placebo group (relative risk 2.2; P=0.0002).1 More patients assigned to obeticholic acid compared with placebo had improvement in fibrosis, hepatocellular ballooning, steatosis, and lobular inflammation.  The mean change in the NAFLD activity score was greater in patients treated with obeticholic acid than placebo (P<0.0001). Despite these improvements in the individual histological features of NASH, the proportion of patients with resolution of NASH (ie, change from baseline diagnosis to not non-alcoholic steatohepatitis) did not differ in patients treated with obeticholic acid compared with placebo (22% versus 13%; P=0.08).1ReferenceNeuschwander-Tetri BA, Loomba R, Sanyal AJ, et al. Farnesoid X nuclear receptor ligand obeticholic acid for non-cirrhotic, non-alcoholic steatohepatitis (FLINT): a multicentre, randomised, placebo-controlled trial. Lancet. 2015;385:956-965.



REGENERATE: Study Design

 International, randomized, double-blind phase III study of FXR agonist obeticholic acid

Patients with biopsy-confirmed 
NASH, fibrosis stage 2/3, 
NAFLD activity score ≥ 4

(target N ~ 2400)

OCA 10 mg QD
(n = 312)

Placebo QD
(n = 311)

OCA 25 mg QD
(n = 308)

Slide credit: clinicaloptions.comYounossi. EASL 2019. Abstr GS-06. Ratziu. EASL 2016. Abstr THU-488.

Mo 18
Interim Analysis (Histology)

 Primary endpoint at interim analysis by paired biopsy: either fibrosis improvement by 
≥ 1 stage without NASH worsening or NASH resolution without fibrosis worsening

Stratified by T2DM, treatment with 
thiazolidinediones or vitamin E

End of Study
(Event Driven)

Presenter
Presentation Notes
NAFLD, nonalcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis; OCA, obeticholic acid; T2DM, type 2 diabetes mellitus.Capsule Summary: https://www.clinicaloptions.com/hepatitis/conference-coverage/vienna-2019/highlights/capsule-summary-slidesets/gs06

http://www.clinicaloptions.com/


REGENERATE Primary Endpoint: Fibrosis Improvement

 Study met fibrosis primary endpoint at 18 mos (ITT) 

Slide credit: clinicaloptions.comYounossi. EASL 2019. Abstr GS-06.

Primary End-Point: Fibrosis Improvement 
by ≥ 1 Stage Without NASH Worsening 
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Presenter
Presentation Notes
ITT, intention-to-treat; NAS, NAFLD activity score; NASH, nonalcoholic steatohepatitis; OCA, obeticholic acid; PP, per protocol; T2DM, type 2 diabetes mellitus.Capsule Summary: https://www.clinicaloptions.com/hepatitis/conference-coverage/vienna-2019/highlights/capsule-summary-slidesets/gs06

http://www.clinicaloptions.com/


REGENERATE: Safety

 Pruritus incidence peaked within first 3 mos 
before declining

 In OCA 25 mg arm, 9% discontinued due to 
pruritus, mostly protocol driven

‒ Rates comparable between arms

 Cardiovascular AE rates ≤ 2% in all arms

 LDL increased and HDL decreased early with 
OCA; recovered with clinical management

 Hepatic TEAE rates similar across arms

‒ Hepatic serious AEs in < 1%, numerically more 
cases in OCA 25 mg arm

‒ Low rates of cholelithiasis, cholecystitis AEs

Younossi. EASL 2019. Abstr GS-06.

TEAEs Occurring in ≥ 10% of Patients in Any Arm, n (%) OCA 10 mg (n = 653) OCA 25 mg (n = 658) Placebo (n = 657)

Pruritus 183 (28) 336 (51) 123 (19)

LDL increased 109 (17) 115 (17) 47 (7)

Nausea 72 (11) 83 (13) 77 (12)

Fatigue 78 (12) 71 (11) 88 (13)

Constipation 65 (10) 70 (11) 36 (5)

Abdominal pain 65 (10) 67 (10) 62 (9)

Diarrhea 44 (7) 49 (7) 79 (12)

Slide credit: clinicaloptions.com

Presenter
Presentation Notes
AE, adverse event; HDL, high density lipoprotein; LDL, low density lipoprotein; OCA, obeticholic acid; TEAEs, treatment-emergent adverse eventsCapsule Summary: https://www.clinicaloptions.com/hepatitis/conference-coverage/vienna-2019/highlights/capsule-summary-slidesets/gs06

http://www.clinicaloptions.com/


Apoptosis signal-
regulating kinase 1 
(ASK1) Inhibitors
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Apoptosis Signal-Regulating Kinase 1 Inhibitor:
Selonsertib

• ASK1

– Mitogen-activated protein kinase

– Transduction of apoptotic signals under 
oxidative stress conditions

• ASK1 pathway activated in NASH and 
correlates with fibrosis stage

– Inhibition of ASK1 improves steatosis, 
inflammation, and fibrosis in rodent models

• Selonsertib

– ASK1 EC50: 10.8 nM

Perazzo H, et al. Liver Int. 2017;37:634-647.
Ikenaga N, et al. Hepatology. 2015;62(suppl S1):881A. Abstract 1367.
Xiang M, et al. J Hepatol. 2016;64:1365-1377.
Budas G, et al. Hepatology. 2016;64(suppl S1):788A. Abstract 1588.

Oxidative Stress and
Unfolded Protein Response

ASK1

p38           JNK

Hepatocyte Injury
• Steatosis
• Apoptosis/necrosis

Inflammation
• ↑TGF-β
• IL-6
• Other cytokines

Hepatic Stellate 
Cell Activation
• αSMA
• ↑COL 1a1
• ↑TGF-β

Fibrosis

Presenter
Presentation Notes
Slide:  Apoptosis Signal-Regulating Kinase 1 Inhibitor: SelonsertibApoptosis signal-regulating kinase 1 (ASK1) is a mitogen-activated protein kinase that is involved in transduction of apoptotic signals under oxidative stress conditions.  Studies have suggested that inhibition of ASK1 could possibly be used for treatment of cardiometabolic, neurodegenerative diseases and cancer.1�References Perazzo H, Dufour JF. The therapeutic landscape of non-alcoholic steatohepatitis. Liver Int. 2017;37:634-647.Ikenaga N, Liu SB, Peng Z-W, et al. Dual combination therapy directed against lysyl oxidase-like 2 (LOXL2) and apoptosis signal-regulatingkinase 1 (ASK1) potently inhibits fibrosis and portal hypertension in a new mouse model of PSC-like liver disease. Hepatology. 2015;62(suppl S1):881A. Abstract 1367.Xiang M, Wang PX, Wang AB, et al. Targeting hepatic TRAF1-ASK1 signaling to improve inflammation, insulin resistance, and hepatic steatosis. J Hepatol. 2016;64):1365-1377.Budas G, Liles JT, Sullivan T, et al. Combination of an ASK1 inhibitor and FXR agonist increases anti-fibrotic efficacy in a rat model of NASH. Hepatology. 2016;64(suppl S1):788A. Abstract 1588.
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Study 1497: 
Selonsertib ± Simtuzumab in NASH Patients Without Cirrhosis

Phase 2 (n=72)
(US)
Open-label
Biopsy proven NASH
NAS ≥5

(individual scores each ≥1)
F2-F3 fibrosis
No cirrhosis

Patients stratified by diabetes status.
Simtuzumab 125 mg sq once weekly.
Endpoints:

Fibrosis improvement in ≥1 stage.
Fibrosis improvement without NASH worsening. 
Progression to cirrhosis.

Loomba R, et al. Hepatology. 2017;Sep 11. [Epub ahead of print].

Week   0                                          24                           36                                            72 

Selonsertib 6 mg qd (n=20)

Selonsertib 6 mg qd + Simtuzumab (n=10)

Selonsertib 18 mg qd (n=22)

Selonsertib 18 mg po qd + Simtuzumab (n=10)

Simtuzumab (n=10) [Scored as Placebo]

Current
Analysis

Presenter
Presentation Notes
Slide:  Study 1497: Selonsertib ± Simtuzumab in NASH Patients Without CirrhosisStudy 1497 is a phase 2 trial on the safety and efficacy of selonsertib with and without simtuzumab in patients with biopsy proven NASH with advanced fibrosis but no cirrhosis. The arm of simtuzumab alone was scored as placebo.  Patients stratified by diabetes status at baseline.1The main endpoints were fibrosis improvement in ≥1 stage; fibrosis improvement without NASH worsening; and progression to cirrhosis.1The current report by Loomba and colleagues includes the week 24 analysis of this ongoing study.1�Reference Loomba R, Lawitz E, Mantry PS, et al. The ASK1 inhibitor selonsertib in patients with nonalcoholic steatohepatitis: A randomized, phase 2 trial. Hepatology. 2017;Sep 11. [Epub ahead of print].
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Study 1497:
Preliminary Results

• Selonsertib ± simtuzumab had beneficial effects (by 
biopsy) on

– Primary End-Point: Fibrosis improvement (≥1 fibrosis 
stage) and reduced progression

• Generally well tolerated

– No deaths

– Discontinuations due to adverse events (18 versus 6 mg): 
6% versus 3%

– Serious adverse events (18 versus 6 mg): 3% versus 0%

– Most common adverse events

• Headache, nausea, sinusitis, nasopharyngitis, abdominal pain, 
fatigue

• Overall progression to cirrhosis: 7%

Data for patients with liver biopsies evaluable for fibrosis at baseline and week 24.
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Loomba R, et al. Hepatology. 2017;Sep 11. [Epub ahead of print].

Presenter
Presentation Notes
Slide:  Study 1497: Preliminary ResultsSelonsertib ± simtuzumab had beneficial effects (by biopsy) on fibrosis improvement (≥1 fibrosis stage) and reduced fibrosis progression.1The study medications were generally well tolerated, with no deaths. Discontinuations due to adverse events was higher among the selonsertib 18-mg arm compared with the 6-mg arm (6% versus 3%, respectively).  Reports of serious adverse events were limited to the selonsertib 18-mg arm (3%).1The most common adverse events included headache, nausea, sinusitis, nasopharyngitis, abdominal pain, and fatigue.1Progression to cirrhosis occurred in 7% of the study participants: 18 mg-arm (7%), 6-mg arm (3%), placebo (20%).1�Reference Loomba R, Lawitz E, Mantry PS, et al. The ASK1 inhibitor selonsertib in patients with nonalcoholic steatohepatitis: A randomized, phase 2 trial. Hepatology. 2017;Sep 11. [Epub ahead of print].



Anti-Steatosis Agents



Peroxisome proliferator-
activated receptor 
(PPAR) agonists
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PPARα/δ Agonist:
Elafibranor

• PPARα/δ regulate lipid metabolism in liver and glucose homeostasis

Perazzo H, et al. Liver Int. 2017;37:634-647.
Gawrieh S, et al. Clin Liver Dis. 2018;22:189-199.

• Control of lipid influx

– Improves fatty acid oxidation

– Lowers triglyceride level

– Raises HDL-C levels

• Induce inflammatory genes and increase 
necro-inflammatory activity

PPARα Activation

• Improves glucose homeostasis

• Inhibits hepatic lipogenesis

• Anti-inflammatory activity in macrophages and 
Kupffer cells

PPARδ Activation

• Activation of both PPAR α/δ leads to improvement of different pathways to 
regulate liver metabolism involved in NASH pathogenesis

Presenter
Presentation Notes
Slide:  PPARα/δ Agonist: ElafibranorPeroxisome proliferator-activated receptor alpha and delta (PPAR α/δ) regulate lipid metabolism in liver and glucose homeostasis.1,2  PPARα activation leads to control of lipid flux and, in the liver, inhibition of inflammatory genes induced by nuclear factor k-B and improvement of necro-inflammatory activity.1,2Active PPARδ improves glucose homeostasis and inhibits hepatic lipogenesis, and has anti-inflammatory activity in macrophages and Kupffer cells.1,2The activation of both PPAR α/δ leads to improvement of different pathways to regulate liver metabolism involved in NASH pathogenesis.1,2 �References Perazzo H, Dufour JF. The therapeutic landscape of non-alcoholic steatohepatitis. Liver Int. 2017;37:634-647.Gawrieh S, Chalasani N. Emerging treatments for nonalcoholic fatty liver disease and nonalcoholic steatohepatitis. Clin Liver Dis. 2018;22:189-199. 
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GOLDEN-505 Study:
Elafibranor in NASH Patients Without Cirrhosis

Ratziu V, et al. Gastroenterology. 2016;150:1147-1159.

Proof-of-Concept, Phase 2 (n=276) 
(US, EU)
Placebo-controlled
NASH (biopsy diagnosis)

Steatosis >5% hepatocytes
Hepatocyte ballooning
Lobular inflammation

NAS score 3-8
F0-F3
No cirrhosis Week   0                                                                                               52

Elafibranor 80 mg po qd (n=93)

Elafibranor 120 mg po qd (n=91)

Placebo (n=92)

Patients stratified by diabetes status.
Primary endpoint (week 52, ITT):

Reversal of NASH without worsening of fibrosis.
Reversal: absence (score of 0) of at least 1 of the 3 components of NASH (steatosis, ballooning, and inflammation).
Worsening of fibrosis: progression to bridging fibrosis or cirrhosis in patients without bridging fibrosis at baseline or to cirrhosis in patients with bridging fibrosis at baseline.

Post-hoc analysis of a modified definition of response:
Resolution of NASH: disappearance of ballooning (score 0), together with either disappearance of lobular inflammation or the persistence of mild lobular inflammation only

(score 0 or 1), and resulting in an overall pathologic diagnosis of either steatosis alone or steatosis with mild inflammation.
Worsening of fibrosis: any stage increase in fibrosis.

Presenter
Presentation Notes
Slide:  GOLDEN-505 Study: Elafibranor in NASH Patients Without CirrhosisGOLDEN-505 study was a phase 2b, randomized, placebo-controlled trial that included 274 patients with no cirrhosis who were randomized to either elafibranor 80 or 120 mg/day, or placebo, for 52 weeks. NASH was defined as presence of steatosis, hepatocellular ballooning and lobular inflammation by a liver biopsy at least 9 months before enrolment. Patients with cirrhosis (stage 4 of NASH Clinical Research Network (NASH CRN) fibrosis staging system) were excluded.1Primary endpoint (week 52, ITT): reversal of NASH without worsening of fibrosis (reversal defined as absence [score of 0] of at least 1 of the 3 components of NASH [steatosis, ballooning, and inflammation]; worsening of fibrosis defined as progression to bridging fibrosis/or cirrhosis in patients without bridging fibrosis at baseline or          to cirrhosis in patients with bridging fibrosis at baseline).1Post-hoc analysis of a modified definition of response:1 Resolution of NASH: disappearance of ballooning (score 0), together with either disappearance of lobular inflammation or the persistence of mild lobular inflammation only (score 0 or 1), and resulting in an overall pathologic diagnosis of either steatosis alone or steatosis with mild inflammation.  Worsening of fibrosis: any stage increase in fibrosis.�Reference Ratziu V, Harrison SA, Francque S, et al. Elafibranor, an agonist of the peroxisome proliferator-activated receptor-α and -δ, induces resolution of nonalcoholic steatohepatitis without fibrosis worsening. Gastroenterology. 2016;150:1147-1159.
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GOLDEN-505 (Elafibranor in NASH Patients Without Cirrhosis): 
Response in More Severe NASH (NAS ≥4 at Baseline)

*Elafibranor 120 mg versus placebo.  
Protocol-defined response results.
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Ratziu V, et al. Gastroenterology. 2016;150:1147-1159.
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Presenter
Presentation Notes
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Stearoyl coenzyme A 
desaturase 1 
(SCD) Inhibitors



One-Year Results of the Global Phase 2b Randomized Placebo-Controlled Arrest Trial of Aramchol, 
a Stearoyl CoA type 1 Desaturase (SCD) Inhibitor, in Patients with NASH (AASLD 2018; LB-5)

• AIM: Evaluate the effect of Aramchol in reducing 
liver fat (MRI-PDFF) and in Reducing NASH 
activity without worsening fibrosis

• Methods:
• 247 overweight/obese pts with pre-diabetes or 

diabetes and biopsy-proven NASH (with NAS ≥4; F<4). 
• Liver biopsy and liver fat measurement by MR 

spectroscopy (LF-MRS) were performed at baseline and 
week 52. 

• The primary endpoint was the absolute change from 
baseline in LF-MRS (400 mg vs 600 mg vs placebo). 

• Key secondary endpoints included: NASH resolution 
without fibrosis worsening, ≥1 stage fibrosis reduction 
without NASH worsening and ALT reduction.

• Conclusion: Aramchol significantly reduced liver 
fat, improved histology, hepatic biochemistry 
and glycemic control with excellent safety and 
tolerability. A phase 3 trial will be done.
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Thyroid hormone 
receptor beta 
(THR-β) activation



VK2809, a liver-directed Thyroid Receptor Beta Agonist (THRBA), significantly 
reduces liver fat in patients with NAFLD: Phase 2 Randomized Placebo-Controlled 
Trial (AASLD 2018; LB-4)

• AIM: Safety and efficacy of oral VK2809 vs 
Placebo in reduction of MRI Proton Density Fat 
Fraction (MRI-PDFF) over 12 weeks, in NAFLD 
with Hypercholesterolemia (elevated LDL-C)

• Methods: Multicenter, double-blind, placebo 
controlled. 35 NAFLD patients with liver fat > 8% 
by MRI-PDFF, and with LDL-C >/= 110 mg/dL and 
Triglycerides >/= 120 mg/dL. Divided in Placebo 
vs VK2809 10 mg QOD vs VK2809 10 mg QD

• Results: VK2809 patients reduced LDL-C by 20% 
or more as well as liver fat by MRI-PDFF

• Conclusion: VK2809 produced significant 
reductions in LDL-C and Liver fat content in 
NAFLD patients.
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Background: MRI Proton Density Fat Fraction > 15.7% is associated with higher risk of fibrosis progression in NAFLD
Gastroenterology 2018 Aug;155(2):307-310
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In a Placebo-Controlled 36-Week Phase 2 Trial, Treatment with Mgl-3196 Compared to 
Placebo Results in Significant Reductions in Hepatic Fat (MRI-PDFF), Liver Enzymes, 
Fibrosis Biomarkers, Atherogenic Lipids, and Improvement in Nash on Serial Liver Biopsy 
(AASLD 2018; Abstract 14)

• AIM: assess efficacy of Mgl-3196 (THR-Beta 
Agonist) in the 12-week interim analysis of the 
36-week Phase 2 NASH study of MGL-3196. 

• Methods: 
• 36-week multicenter, randomized, double-blind, pbo-

controlled study of 107 adults with biopsy-confirmed 
NASH (NAS ≥4, F1-F3) and hepatic fat fraction ≥10%, 
assessed by MRI-PDFF. 

• Serial MRI-PDFF, and paired liver biopsy study. 
• Randomized 2:1; patients received daily oral MGL-

3196 80 mg (73 pts) or pbo (34 pts), for 36 weeks.
• Conclusion:

• At Week 36, MGL-3196 treatment compared with pbo
resulted in significant and sustained reductions in 
hepatic fat on MRI-PDFF, liver enzymes, fibrosis 
biomarkers, atherogenic lipids and improvement in 
NASH on liver biopsy. 

• In MGL-3196 treated patients, ≥30% fat reduction 
(MRI-PDFF) at Week 12 predicted an improved NASH 
histologic response at Week 36.
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Coagulation in 
Cirrhosis

A Precarious Re-
Balance

Clinical Practice Update



The State of 
Coagulation in 
Cirrhosis
O’Leary JG et al. Gastroenterology 
2019 Jul;157(1):34-43

•Platelet deficit and dysfunction is counterbalanced by increased 
endothelial derived vWF and increased circulating activated platelets.

•Decreased liver-derived pro-coagulant factors V, VII, X are 
counterbalanced with low Protein C

Re-balanced Systems (precarious state)

•Portal Pressure driven (not related to coagulation/fibrinolysis). 
•Worsen by excessive transfusion.

•Mucosal or Puncture site bleeding: due to 
•Thrombocytopenia due to sequestration (1/3), decreased survival, 

and low thrombopoietin (TPO)
•Premature clot dissolution due to “Accelerated Intravascular 

Coagulation and Fibrinolysis” (AICF) 
• In DIC Factor VIII is low; in AICF Factor VIII is high.

Increased Bleeding Risk:

•Due to elevated Endothelial-derived Factor VIII + low Protein C + 
venous stasis +/- endothelial injury.
•Risk of Portal vein and Mesenteric vein thrombosis
•Risk of Peripheral limb DVT

Increased Thrombosis Risk:



Hemostasis Tests 
in Cirrhosis
O’Leary JG et al. Gastroenterology 
2019 Jul;157(1):34-43
Intagliata NM et al. Thromb
Haemost 2018;118:1491–1506

• Testing recommended before “High Risk” procedures
• Traditionally 50,000 to 56,000 needed to promote thrombin generation

• Low count, but increased platelet effectiveness due to increased 
circulating activated platelets and elevated endothelial-derived vWF.

Platelet Count:

• Testing recommended before “High Risk” procedures
• Level needed is > 120 mg/dL.
• Better at predicting bleeding risk than INR.
• Fibrinogen Levels decreased because:

• Most (98%) is generated in the liver.
• Its half life is shortened in cirrhosis (normal is 4 days).

Fibrinogen Level:

• Testing NOT recommended.
• Does NOT predict risk of bleeding.

• Measures pro-coagulant factors I, II, V, VII and X. 
• Does not measure the effect of the deficit of Protein C. 
• Depends in which thromboplastin is used to run the test (different INR in 

different hospitals).
• Attempts to correct it with FFP increases portal pressure.

INR (International Normalization Ratio): 



Complications of Blood Product Transfusion
Rahimi RS et al, HEPATOLOGY, Vol. 63, No. 2, 2016; 368-370

Timing Complication

Short Term Cost per Unit: Platelets = $ 500; FFP = $ 1600-2400
Transfusion reactions 
Cross-match errors 
Exacerbation of portal hypertension 
Transfusion-related acute lung injury (TRALI)
Prolonged ventilator time 
Increased mortality 
Infection transmission 
Potential hypercoagulable complications, eg, portal vein thrombosis

Intermediate Term Increased intensive care unit stay 
Increased hospital length of stay 
Systemic inflammatory response syndrome (SIRS)
Transfusion-related acute lung injury (TRALI)
Increased mortality

Long Term HLA antibody formation 
Disease transmission 
Increased mortality



Procedure Related 
Bleeding Risk in 
Cirrhosis
Intagliata NM et al. Thromb
Haemost 2018;118:1491–1506.

• Correction of Coagulation 
is NOT recommended before 
Low nor Intermediate Risk 
Procedures
• Individualization is often 
necessary

Higher risk procedures Intermediate risk 
procedures 

Lower risk procedures

Brain or spinal surgery Lumbar puncture Paracentesis

All major surgery (cardiac, 
intra-abdominal and 
orthopedic)

Percutaneous or transjugular 
liver biopsy

Thoracentesis

Intra-cranial pressure catheter 
insertion

Transjugular intrahepatic 
portosystemic shunt

Dental extraction

Endoscopy (large polypectomy 
with endoscopic mucosal or 
sub-mucosal resection, 
NOTES)

Endoscopy (e.g. percutaneous 
gastrostomy placement, 
cystgastrostomy, biliary 
sphincterotomy)

Endoscopy (e.g. diagnostic, 
variceal band ligation, 
uncomplicated polypectomy)

Percutaneous biopsy of extra-
hepatic organ or lesions

Cardiac catheterization

Trans-arterial or percutaneous 
HCC therapies

Central line placement



Correction of Coagulation Parameters in Cirrhosis Before 
High Bleeding Risk Procedures
• In high risk procedures, correction of Platelet count < 50,000 is reasonable

• One-unit single donor platelets increases plat count by 5-10,000
• In elective procedures can be corrected with oral Avatrombopag 40-60 mg/day x 5 

days, or Lusutrombopag 3 mg a day x 7 days

• In high risk procedures, correction of Fibrinogen < 120 mg/dL is reasonable.
• One unit of cryoprecipitate (10-20 mL each unit) per 10 kg of weight, increase 

fibrinogen by 50 mg/dL

• In bleeding after procedure consider Antifibrinolytic agents:
• Likely related to “Accelerated Intravascular Coagulation and Fibrinolysis” (High 

Factor VIII)
• Suspect in delayed or diffuse mucosal or puncture site bleeding
• Aminocaproic acid 3 grams oral QID, or Intravenous 5 grams in 250 mL NS over 1 hour 

+ 1 gm in 50 mL NS per hour until bleeding stops
• Tranexamic acid 1 gm IV every 6 hours, until bleeding stops. 

• O’Leary JG et al. 
Coagulation in 
Cirrhosis. 
Gastroenterology 2019



Oral Agent to Treat Thrombocytopenia

Lusutrombopag

65 to 69% pf patients reach Platelet count >/= 50,000



Hepatocellular 
Carcinoma
Update



Groups with Surveillance Benefit for HCC

Population group Threshold for 
Surveillance Efficacy

HCC Incidence

Asian male hepatitis B carriers over age 40 0.2 0.4%-0.6% per year

Asian female hepatitis B carriers over age 50 0.2 0.3%-0.6% per year

Hepatitis B carrier with family history of HCC 0.2 Incidence higher than without family 
history

African and/or North American blacks with hepatitis B 0.2 HCC occurs at a younger age

Hepatitis B carriers with cirrhosis 0.2-1.5 3%-8% per year 

Hepatitis C cirrhosis 1.5 3%-5% per year

PBC Stage 4 (cirrhosis) 1.5 3%-5% per year

Genetic hemochromatosis and cirrhosis 1.5 Unknown, but probably >1.5% per year 

Alpha-1 antitrypsin deficiency and cirrhosis 1.5 Unknown, but probably >1.5% per year

Other cirrhosis 1.5 Unknown



Groups with Uncertain Surveillance Benefit for HCC

Population group Threshold for Surveillance Efficacy HCC Incidence

Hepatitis B carriers younger than 40 
(males) or 50 (females), without 
family history of HCC

0.2 < 0.2% per year

Hepatitis C with stage 3 fibrosis 1.5 < 1.5% per year

NAFLD without cirrhosis 1.5 < 1.5% per year



Surveillance Testing Method
AASLD 2018
• Ultrasound +/- Alpha-Fetoprotein every 6 months

• Surveillance NOT recommended for patients with cirrhosis with Child’s class C unless they are on the 
transplant waiting list, given the low anticipated survival for patients with Child's C cirrhosis. 

• Multiphase CT and MRI are not recommended as the primary modality for the surveillance.                    
May be utilized for surveillance in:

• Select patients with a high likelihood of having an inadequate Ultrasound
• If Ultrasound is attempted but inadequate.

• RECALL: 
• US lesion >/= 1 cm or AFP > 20 ng/mL (or raise > 5 ng/mL/month) 
• Performed with Multi-phase CT Scan or Four-phase MRI, “liver mass” protocol.
• Lesions < 1 cm in cirrhosis are followed with repeat US +/- AFP in 3-6 months (AASLD 2018), or with 

Four-Phase MRI or Multiphase CT in 3-6 months (J AM COLL RADIOL 2017;14:1429–1437).



Sensitivity of Ultrasound +/- AFP for Early HCC

Benefit of AFP consistent across 
subgroups
-Prospective studies: 
RR 0.78 (0.66 – 0.92)
-Studies in United States: 
RR 0.59 (0.41 – 0.85)
-Cirrhosis-only studies: 
RR 0.76 (0.60 – 0.95)
-Studies after 2000: 
RR 0.79 (0.66 – 0.95)

Diagnostic odds ratio
-Ultrasound: 7 (3-15)
-US+AFP: 8 (3-23)

Sensitivity: Ultrasound 45% (30-62%) vs. US+AFP: 63% (48-75%)
Specificity: Ultrasound: 92% (85-96%) vs. US+AFP: 84% (77-89%)

Singal et al, ILCA 2018
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Progressive Rise of AFP over Time

Arrieta et al, BMC Cancer 2007, Lee et al, Clin Gastro Hep 2013



HCC Surveillance every 6 months
AASLD 2018

Four Phase MRI in
3-6 months is 
recommended

by the ACR (2017)

a If U/S attempted but inadequate





Four Phase Imaging of Hepatocellular Carcinoma

Pre Contrast Arterial Phase

Portal Venous Phase Delayed Phase

Presenter
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Slide 127Triple Phase Imaging of Hepatocellular CarcinomaThis is a MRI of the liver.The left upper panel shows a precontrast examination indicating a cirrhotic-appearing liver with the presence of ascites.The right upper panel shows the arterial phase. The arrow shows an arterially enhancing lesion in the posterior right lobe.The left lower panel shows the portal venous phase, and at th is phase we can see the intrahepatic branches of the portal vein enhance and the enhancement of the aorta dimish. In this phase, the arterially enhancing lesion is not well visualized due lack of arterial enhacement (i.e., lack of arterial blood supply in the lesion) in this phase. If the MRI is performed without an arterial phase, this lesion would be missed.The right lower panel shows the 5 minute delayed phase. The location that corresponds to the arterially enhancing lesion now appears darker than the surrounding liver, a process called washout. This is delayed phase hypointensity of the mass compared to the surrounding liver, and this is an important feature of HCC.



Li-RADS Criteria for HCC Diagnosis 2018

No Radiologic Dx of HCC if lesion < 10 mm, or if without Arterial Phase Hyper Enhancement



Evaluation of Cirrhosis with Liver Nodule >/= 1 cm or AFP > 20 ng/mL
AASLD 2018

Equally Recommended: Follow-up imaging in </= 3 months, or 
Immediate imaging with an alternative modality or alternative contrast agent, or 

Biopsy with Histology markers for GPC3, HSP70, and GS.



Staging and Treatment of HCC – AASLD 
Guidelines based on BCLC proposal

EASL Clinical Practice Guidelines, 2018 and AASLD Practice Guidelines, 2018

1 Preserved Liver Function = Child-Pugh A, without Ascites 
(Replaced Child-Pugh A + Normal Bilirubin + Portal Pressure < 10 mm Hg)

PS 0 = Performance Status 0 (Fully Active)

Resection Preferred over Ablation
if “Optimal Surgical Candidate”

No Adjuvant Therapy.



BCLC Definition of 
“Optimal Surgical Candidate”

EASL Clinical Practice Guidelines 2018

Portal Hypertension 
= HVPG > 10 mm Hg



Staging and Treatment of HCC – AASLD 
Guidelines based on BCLC proposal

EASL Clinical Practice Guidelines, 2018 and AASLD Practice Guidelines, 2018

1 Preserved Liver Function = Child-Pugh A, without Ascites 
(Replaced Child-Pugh A + Normal Bilirubin + Portal Pressure < 10 mm Hg)

PS 0 = Performance Status 0 (Fully Active)

Resection Preferred over Ablation
if “Optimal Surgical Candidate”

No Adjuvant Therapy.



HCC Therapy 2019

Resection if: “Optimal Surgical Candidate”
and “Preserved Liver Function”

Pembrolizumab (2L)

Very Early Early Intermediate Advanced Terminal



Landscape of Systemic Therapy 2019
Agent Class Line of Treatment Status Result

SYSTEMIC MEDICAL THERAPY

Sorafenib TKI First line SOC Median OS 10.7 mos

Lenvatinib TKI First line Approved 2018 Median OS 13.6 mos

Regorafenib TKI Second line FDA Approved 2017 Median OS 10.6 mos

Cabozantinib TKI, Anti-MET Second line Approved 2019 Median OS 10.2 mos

Ramucirumab Anti-VEGFR2 Second line for AFP 
>400 Phase III Median OS 8.5 mos

IMMUNOTHERAPY

Nivolumab Anti-PD-1 Second line FDA Conditionally
Approved 2017

Median OS 13.2 mos
phase 1/2

Pembrolizumab Anti-PD-1 Second line FDA Approved 2018 Median OS> 12 mos



Association of coffee intake with reduced incidence of liver cancer and 
death from chronic liver disease in the US multiethnic cohort
Setiawan VW et al. Gastroenterology. 2015 Jan;148(1):118-25

• Large Prospective study: Multi-ethnic 
Cohort (MEC): >215,000 participants

• Designed to assess diet, lifestyle and 
genetic risks for cancer and chronic 
disease. 

• CA and Hawaii: established 1993-1996
• Looked at CLD, HCC and coffee 

consumption
• Equal for decaf and caffeinated
• Equal among all ethnic groups and 

gender
• Results were also independent of BMI, 

smoking status, alcohol intake and 
Diabetes status.

38%
41%

46%

71%

0%

10%

20%

30%

40%

50%

60%

70%

80%

3-4 cups a day More than 4 cups a day

Risk Reduction

HCC Risk Reduction CLD Risk Reduction



Aspirin Use May Also Decrease Risk of HCC
• Pooled analysis done of 2 prospective US cohort studies, including 133,371 

participants, more than 26 years of follow up, and over 4 million person-years.
• Regular aspirin use was associated with reduced risk of HCC (adjusted HR 0.51; 

95% CI 0.34-0.77)

Simon et al, JAMA Oncology 2018
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Lipophilic Statins: atorvastatin, simvastatin, fluvastatin and lovastatin
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Abstract 93Lipophilic Statins and Risk of Hepatocellular Carcinoma and Mortality: A Prospective, Nationwide Population with Chronic Viral HepatitisDr. Tracey G Simon, Massachusetts General Hospital, Dr. Ann-Sofi Duberg, Orebro University Hospital, Dr. Soo Aleman, Department of Infectious Diseases, Karolinska University Hospital, Dr. Hannes Hagström, Center for Digestive Diseases, Division of Hepatology, Karolinska Institutet, Dr. Raymond T. Chung, Liver Center and Gastrointestinal Division, Massachusetts General Hospital and Harvard Medical School and Dr. Jonas F Ludvigsson, Medical Epidemiology and Biostatistics, Karolinska Institutet Background: In the U.S. and Europe, the incidence of hepatocellular carcinoma (HCC) has tripled over the past thirty years, and rates of HCC mortality are rising more rapidly than for any other cancer. A body of epidemiological evidence now suggests that for patients with chronic hepatitis B virus (HBV) or hepatitis C virus (HCV), statins may improve clinical outcomes and reduce HCC risk. Recent experimental data further suggests that lipophilic statins (ie, atorvastatin, simvastatin, fluvastatin and lovastatin) may prevent hepatocarcinogenesis more potently than hydrophilic statins (ie, pravastatin, rosuvastatin). However, in humans, prospective data regarding the optimal statin type and dose for effective HCC prevention are limited. Methods: We conducted a nationwide, propensity score-matched cohort study of 16,668 patients with confirmed chronic HBV (n=3906) or HCV (n=12,762) living in Sweden between 2005-2015, using prospectively-collected and updated data from validated, nationwide Swedish Registers. Using the Prescribed Drug Register, we defined lipophilic statin use or hydrophilic statin use as a filled prescription for ≥30 cumulative defined daily doses (cDDD) of the relevant statin type, and data were updated monthly over the study follow-up. All HCC cases and deaths were confirmed. Using Cox proportional hazard modeling with time-varying exposures and covariates, we estimated multivariable-adjusted subdistribution hazard ratios (aHRs) for HCC and all-cause mortality, accounting for competing risks. Results: Over a median follow-up of 96 months, we identified 606 cases of incident HCC and 1664 deaths. Significantly lower HCC risk was observed with lipophilic statin use, compared to non-use (aHR 0.56, 95% CI 0.33-0.80; number-needed-to-treat=23). This benefit appeared dose-related: compared to non-users, the aHRs for HCC were 0.78 (95% CI 0.51-1.09) for 30-299 cDDD, 0.57 (95% CI 0.50-0.65) for 300-599 cDDD, and 0.48 (95% CI 0.34-0.62) for ≥600 cDDD (Ptrend among users <0.0001). Lipophilic statin use was also associated with significantly lower risk of death (aHR 0.73, 95% CI 0.72-0.75), in a dose-dependent manner (Ptrend among users<0.0001). In contrast, hydrophilic statin use was not associated with HCC risk reduction (aHR 1.01, 95% CI 0.81-1.88), or with a dose-dependent reduction in mortality (Ptrend among users=0.52). Similarly, no significant association was found with incident HCC risk, when non-statin lipid-lowering medication users and non-users were compared (aHR 1.06, 95% CI 0.86-1.29). Conclusion: In this nationwide population with chronic viral hepatitis, use of lipophilic but not hydrophilic statins was associated with dose-dependent reductions in risk for incident HCC and all-cause mortality. Our findings support the potential incorporation of lipophilic statins into HCC primary prevention strategies. Disclosures:Dr. Soo Aleman – AbbVie: Speaking and Teaching; Gilead: Speaking and Teaching; MSD: Speaking and Teaching; BMS: Speaking and Teaching; AbbVie: Grant/Research Support; Gilead: Grant/Research Support;The following people have nothing to disclose: Dr. Tracey G Simon, Dr. Ann-Sofi Duberg, Dr. Hannes Hagström
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Abstract 265ALT Levels and Risk of Hepatocellular Carcinoma (HCC) in Caucasian Chronic Hepatitis B (CHB) Patients Under Long-Term Therapy with Entecavir (ETV) or Tenofovir Disoproxil Fumarate (TDF)Prof. George V. Papatheodoridis1, Prof. George N. Dalekos2, Prof. Cihan Yurdaydin3, Mrs. Vana Sypsa4, Florian van Bömmel5, Dr. Maria Buti6, Prof. Jose Luis Calleja7, Mr. Heng Chi8, Ioannis Goulis9, Prof. Spilios Manolakopoulos10,11, Dr. Alessandro Loglio12, Dr. Spyros Siakavellas11, Dr. Onur Keskin13, Dr. Rhea Veelken14, Marta Lopez-Gomez15, Mrs. Bettina E. Hansen8,16, Dr. Savvoula Savvidou17, Dr. Anastasia Kourikou18, Dr. Ioannis Vlachogiannakos1, Mr. Kostas Galanis19, Prof. Ramazan Idilman3, Prof. Rafael Esteban20, Prof. Harry L. A. Janssen21, Prof. Thomas Berg22 and Prof. Pietro Lampertico23, (1)Department of Gastroenterology, Medical School of National & Kapodistrian University of Athens, Laiko General Hospital, Athens, (2)Department of Medicine and Research Laboratory of Internal Medicine, University of Thessaly, (3)Gastroenterology, Ankara University, (4)Department of Hygiene, Epidemiology & Medical Statistics, Medical School of National and Kapodistrian University of Athens, (5)Clinic for Gastroenterology and Rheumatology, University Clinic Leipzig, (6)Hospital Universitari Vall d’Hebron, Barcelona, Spain, (7)Hospital Universitario Puerta De Hierro, (8)Department of Gastroenterology & Hepatology, Erasmus MC, University Medical Center, (9)4th Department of Internal Medicine, Hippokratio Hospital, Aristotle University of Thessaloniki, (10)2nd Academic Department of Internal Medicine, Medical School of National & Kapodistrian University of Athens, Hippokratio General Hospital of Athens, (11)Department of Gastroenterology, Medical School of National and Kapodistrian University of Athens, Laiko General Hospital of Athens, (12)Division of Gastroenterology and Hepatology, Fondazione Irccs Cà Granda Ospedale Maggiore Policlinico, Università Degli Studi Di Milano, Italy, (13)Department of Gastroenterology, University of Ankara Medical School, (14)Section of Hepatology, Clinic for Gastroenterology and Rheumatology, University Clinic Leipzig, (15)Hospital U Puerta De Hierro, Idiphim Ciberehd, (16)Liver Clinic, Toronto Western & General Hospital, University Health Network, (17)4th Department of Internal Medicine, Αristotle University of Thessaloniki Medical School, (18)2nd Department of Internal Medicine, Medical School of National & Kapodistrian University of Athens, Hippokratio General Hospital of Athens, (19)Department of Internal Medicine, Thessalia University Medical School, (20)Department of Internal Medicine/Liver Unit, Vall D'hebron University Hospital, (21)Toronto Centre for Liver Disease, University Health Network, (22)Department of Gastroenterology and Rheumatology, Section of Hepatology, University Hospital Leipzig, (23)CRC “AM e a Migliavacca” Center for Liver Disease, Division of Gastrotnerology and Hepatology, Fondazione Irccs Cà Granda Ospedale Maggiore Policlinico, Università Degli Studi Di Milano Background: Recent reports have suggested that on-therapy ALT activity may be associated with the probability of HCC in CHB patients who receive long-term oral antiviral therapy. We evaluated whether ALT levels affect the incidence of HCC in Caucasian CHB patients treated with long-term ETV/TDF therapy in the multicenter, ongoing PAGE-B cohort study. Methods: The PAGE-B cohort includes 1951 adult Caucasians with CHB with or without compensated cirrhosis (mean age 53 ± 14 years, males: 71%, HBeAg-positive: 18%, compensated cirrhosis: 27%). Mean follow-up has been 6.9 ± 2.8 (median: 7.3) years from ETV/TDF onset. The following upper normal limits (ULN) of ALT were considered: 30/19 IU/L for males/females (AASLD1-ULN), 35/25 IU/L for males/females (AASLD2-ULN) and 40 IU/L for all patients (EASL-ULN). The cumulative incidence rates of HCC derived from Kaplan-Meier estimates.Results: HCC has been diagnosed in 103 cases within the first 5 years and another 33 cases after year 5 (until year 13). ALT was >AASLD1-ULN, >AASLD2-ULN and >EASL-ULN in 66.4%, 61.3%, and 51.7% of 1843 patients at baseline, 45.1%, 29.7%, and 15.7% of 1688 patients at year 1 and 33.9%, 18.6%, and 9.3% of 1341 patients at year 5, respectively. In univariable analyses, elevated ALT at baseline by any definition and ALT >EASL-ULN at year 1 were associated with subsequent HCC development, but there was no association with ALT >AASLD1/2-ULN at year 1 or elevated ALT by any definition at year 5 or with ALT levels at any time point. After adjustment for age, sex, platelet counts, and presence of cirrhosis, only ALT >EASL-ULN at year 1 was found to have an independent association with HCC development after year 1 (HR: 1.9, 95% CI: 1.2-3.1; P=0.010). ALT >EASL-ULN at year 1 was independently associated with HCC development in patients with baseline cirrhosis (adjusted HR: 2.9, 95% CI: 1.3-3.9; P=0.003), but not in non-cirrhotics (P=0.913). In 465 cirrhotics, the 3-, 5-, 10-year HCC incidence rates were 4%, 10%, 17% in 379 cases with ALT ≤EASL-ULN and 10%, 17%, 22% in 86 cases with ALT >EASL-ULN at year 1. Conclusion: In ETV/TDF treated Caucasian CHB patients a) maintenance of elevated ALT at 1 year of therapy increases the subsequent HCC risk, particularly in patients with cirrhosis at baseline; b) the ULN of ALT recommended by EASL (40 IU/L), but not those by AASLD, at year 1 of therapy appears to offer independent clinically relevant predictability for HCC development.Disclosures:Prof. George V. Papatheodoridis – Gilead: Advisory Committee or Review Panel; Gilead: Grant/Research Support; Gilead: Speaking and Teaching;Prof. Cihan Yurdaydin – Gilead: Speaking and Teaching;Dr. Maria Buti – Gilead: Speaking and Teaching;Prof. Spilios Manolakopoulos – AbbVie: Advisory Committee or Review Panel; AbbVie: Grant/Research Support; AbbVie: Speaking and Teaching; MSD: Advisory Committee or Review Panel; MSD: Speaking and Teaching; GILEAD: Advisory Committee or Review Panel; GILEAD: Grant/Research Support; GILEAD: Speaking and Teaching; BMS: Speaking and Teaching; BMS: Advisory Committee or Review Panel;Dr. Ioannis Vlachogiannakos – Gilead: Speaking and Teaching; Gilead: Grant/Research Support;Prof. Harry L. A. Janssen – AbbVie: Consulting; AbbVie: Grant/Research Support; Bristol Myers Squibb: Consulting; Bristol Myers Squibb: Grant/Research Support; Benitec: Consulting; Gilead Sciences: Consulting; Gilead Sciences: Grant/Research Support; Janssen Pharm: Consulting; Janssen Pharm: Grant/Research Support; Medimmune: Consulting; Medimmune: Grant/Research Support; Merck: Consulting; Merck: Grant/Research Support; Roche: Consulting; Roche: Grant/Research Support; Arbutus: Consulting; Vir Biotechnology Inc.: Consulting;Prof. Thomas Berg – Gilead, AbbVie, Merck, BMS: Grant/Research Support; Gilead, AbbVie, Merck, BMS: Advisory Committee or Review Panel; Gilead, AbbVie, Merck, BMS: Consulting; Gilead, AbbVie, Merck, BMS: Speaking and Teaching;The following people have nothing to disclose: Prof. George N. Dalekos, Florian van Bömmel, Mr. Heng Chi, Dr. Alessandro Loglio, Marta Lopez-Gomez, Dr. Anastasia Kourikou, Mr. Kostas Galanis
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Reversed Cirrhosis

Non-Reversed Cirrhosis
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Abstract 17Prediction and Need for Surveillance of Hepatocellular Carcinoma (HCC) Development after the First 5 Years of Entecavir (ETV) or Tenofovir Disoproxil Fumarate (TDF) Therapy in Caucasian Chronic Hepatitis B (CHB) Patients of the PAGE-B CohortProf. George V. Papatheodoridis1, Prof. George N. Dalekos2, Prof. Cihan Yurdaydin3, Mrs. Vana Sypsa4, Florian van Bömmel5, Dr. Maria Buti6, Prof. Jose Luis Calleja7, Mr. Heng Chi8, Ioannis Goulis9, Prof. Spilios Manolakopoulos10,11, Dr. Alessandro Loglio12, Dr. Spyros Siakavellas11, Dr. Nikolaos K. Gatselis13, Dr. Onur Keskin14, Dr. Rhea Veelken15, Marta Lopez-Gomez16, Mrs. Bettina E. Hansen8,17, Dr. Savvoula Savvidou18, Dr. Anastasia Kourikou19, Dr. Ioannis Vlachogiannakos1, Mr. Kostas Galanis13, Prof. Ramazan Idilman3, Prof. Rafael Esteban20, Prof. Harry L. A. Janssen21, Prof. Thomas Berg22 and Prof. Pietro Lampertico23, (1)Department of Gastroenterology, Medical School of National & Kapodistrian University of Athens, Laiko General Hospital, Athens, (2)Department of Medicine and Research Laboratory of Internal Medicine, University of Thessaly, (3)Gastroenterology, Ankara University, (4)Department of Hygiene, Epidemiology & Medical Statistics, Medical School of National and Kapodistrian University of Athens, (5)Clinic for Gastroenterology and Rheumatology, University Clinic Leipzig, (6)Hospital Universitari Vall d’Hebron, Barcelona, Spain, (7)Hospital Universitario Puerta De Hierro, (8)Department of Gastroenterology & Hepatology, Erasmus MC, University Medical Center, (9)4th Department of Internal Medicine, Hippokratio Hospital, Aristotle University of Thessaloniki, (10)2nd Academic Department of Internal Medicine, Medical School of National & Kapodistrian University of Athens, Hippokratio General Hospital of Athens, (11)Department of Gastroenterology, Medical School of National and Kapodistrian University of Athens, Laiko General Hospital of Athens, (12)Division of Gastroenterology and Hepatology, Fondazione Irccs Cà Granda Ospedale Maggiore Policlinico, Università Degli Studi Di Milano, Italy, (13)Department of Internal Medicine, Thessalia University Medical School, (14)Department of Gastroenterology, University of Ankara Medical School, (15)Section of Hepatology, Clinic for Gastroenterology and Rheumatology, University Clinic Leipzig, (16)Hospital U Puerta De Hierro, Idiphim Ciberehd, (17)Liver Clinic, Toronto Western & General Hospital, University Health Network, (18)4th Department of Internal Medicine, Αristotle University of Thessaloniki Medical School, (19)2nd Department of Internal Medicine, Medical School of National & Kapodistrian University of Athens, Hippokratio General Hospital of Athens, (20)Department of Internal Medicine/Liver Unit, Vall D'hebron University Hospital, (21)Toronto Centre for Liver Disease, University Health Network, (22)Department of Gastroenterology and Rheumatology, Section of Hepatology, University Hospital Leipzig, (23)CRC “AM e a Migliavacca” Center for Liver Disease, Division of Gastrotnerology and Hepatology, Fondazione Irccs Cà Granda Ospedale Maggiore Policlinico, Università Degli Studi Di Milano Background: We recently showed that the HCC incidence is decreasing after 5 years of ETV/TDF, but HCC may still develop and cannot be easily predicted. We assessed predictors and need for HCC surveillance beyond year 5 of ETV/TDF in CHB patients. Methods: Of 1951 adult Caucasians with CHB ± compensated cirrhosis included in the PAGE-B cohort, 1427 (73%) have completed follow-up >5 years without HCC until year 5 (age at year 5: 57±13 years, males: 70%, baseline cirrhosis: 26%). Mean follow-up has been 8.1±1.6 (median: 8.3) years from ETV/TDF onset. The cumulative HCC incidence rates derived from Kaplan-Meier estimates. Results: In years 5-13, HCC has been diagnosed in 33/1427 (2.3%) patients with cumulative incidence 0.7%, 1.8%, 2.4%, 3.2%, 3.8% at year 6, 7, 8, 10, 13, respectively. In multivariable Cox regression analysis, only age [RH:1.08 (1.04-1.13), P<0.001] and presence of cirrhosis at baseline [RH:2.45 (1.03-5.86), P=0.043] or year 5 [RH:2.90 (1.21-7.41), P=0.018] were independently associated with HCC development in years 5-13. After year 5, HCC developed only in cases >50 years old (33/992, 3.3%) and in none of 435 cases ≤50 years old at year 5 (P<0.001). Cirrhosis at baseline or year 5 was present in 62/429 (15%) or 8/254 (3%) of patients aged ≤50 and 308/963 (32%) or 70/676 (10%) of patients >50 years at year 5 and available data (P<0.001). The 6, 8, 10-year HCC incidence was lower in 658 non-cirrhotics at baseline (0.6%, 1.7%, 2.0%) than 206 patients with cirrhosis reversion (stiffness <12 kPa) at year 5 (1.0%, 5.1%, 8.0%; P=0.001) or 66 patients who maintained cirrhosis (1.5%, 7.0%, 7.0%; P=0.005); HCC incidence did not differ in the latter two subgroups (P=0.657). If cirrhosis was not considered, HCC development was associated with age and platelets <150x109/L at year 5 [RH:2.28 (1.07-4.85), P=0.032]. In patients >50 years old, the 6, 8, 10-year HCC incidence was 1.3%, 5%, 8.9% and 0.8%, 3.1%, 3.8% in cases with platelets <150 and ≥150x109/L (P=0.037). Conclusion: HCC after the first 5 years of ETV/TDF therapy seems to develop exclusively in patients older than 50 years. Elastographic reversion of cirrhosis at 5 years does not appear to decrease the HCC risk. Platelets are not useful for excluding patients from HCC surveillance after year 5, as the annual HCC risk in any platelet subgroup is >0.2%, the threshold for cost-effective HCC surveillance. Thus, HCC surveillance should continue in all patients >50 years old and probably in the few cirrhotics ≤50 years old.Disclosures:Prof. George V. Papatheodoridis – Gilead: Advisory Committee or Review Panel; Gilead: Grant/Research Support; Gilead: Speaking and Teaching;Prof. Cihan Yurdaydin – Gilead: Speaking and Teaching;Dr. Maria Buti – Gilead: Speaking and Teaching;Prof. Spilios Manolakopoulos – ΑbbVie: Advisory Committee or Review Panel; AbbVie: Grant/Research Support; AbbVie: Speaking and Teaching; MSD: Advisory Committee or Review Panel; MSD: Speaking and Teaching; GILEAD: Advisory Committee or Review Panel; GILEAD: Grant/Research Support; GILEAD: Speaking and Teaching; BMS: Speaking and Teaching; BMS: Advisory Committee or Review Panel;Dr. Nikolaos K. Gatselis – GILEAD: Advisory Committee or Review Panel; Gilead: Speaking and Teaching;Dr. Ioannis Vlachogiannakos – Gilead: Speaking and Teaching; Gilead: Grant/Research Support;Prof. Harry L. A. Janssen – AbbVie: Consulting; AbbVie: Grant/Research Support; Bristol Myers Squibb: Consulting; Bristol Myers Squibb: Grant/Research Support; Benitec: Consulting; Gilead Sciences: Consulting; Gilead Sciences: Grant/Research Support; Janssen Pharm: Consulting; Janssen Pharm: Grant/Research Support; Medimmune: Consulting; Medimmune: Grant/Research Support; Merck: Consulting; Merck: Grant/Research Support; Roche: Consulting; Roche: Grant/Research Support; Arbutus: Consulting; Vir Biotechnology Inc.: Consulting;Prof. Thomas Berg – Gilead, AbbVie, Merck, BMS: Grant/Research Support; Gilead, AbbVie, Merck, BMS: Advisory Committee or Review Panel; Gilead, AbbVie, Merck, BMS: Consulting; Gilead, AbbVie, Merck, BMS: Speaking and Teaching;The following people have nothing to disclose: Prof. George N. Dalekos, Florian van Bömmel, Mr. Heng Chi, Dr. Alessandro Loglio, Marta Lopez-Gomez, Dr. Anastasia Kourikou, Mr. Kostas Galanis



HCC Risk With TDF vs ETV in Patients With CHB

 Study of patients from Clinical Data Analysis and Reporting System, large database 
covering public hospitals and clinics in Hong Kong

‒ Eligibility: Chinese adults with CHB receiving TDF or ETV, as primary therapy, between January 
2008 and June 2018

‒ Exclusion criteria: HCV, HDV, or HIV coinfection; cancer or liver transplantation before or 
< 6 mos from starting HBV treatment; HBV treatment duration < 6 mos; prior pegIFN or other 
NAs (eg, 3TC, adefovir, telbivudine)

 Analyses: multiple imputation, propensity score (weighting and matching), competing risk, 
negative control outcome

 N = 29,350 included; n = 1309 TDF vs n = 28,041 ETV (HCC cases: 8 vs 1386, respectively)

‒ Overall: 64% male, 31% HBeAg positive, 13% cirrhosis

‒ Baseline characteristics well balanced after propensity score weighting
Yip. EASL 2019. Abstr LB-03. Slide credit: clinicaloptions.com
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3TC, lamivudine; CHB, chronic hepatitis B; ETV, entecavir; HBeAg, hepatitis B e antigen; HCC, hepatocellular carcinoma; NA, nucleos(t)ide analogue; pegIFN, peginterferon; TDF, tenofovir disoproxil fumarate.Capsule Summary: https://www.clinicaloptions.com/hepatitis/conference-coverage/vienna-2019/highlights/capsule-summary-slidesets/lb03
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HCC Risk With TDF vs ETV in Patients With CHB: Results

 CONCLUSION: Among patients with CHB in Hong Kong, the risk of HCC 
was lower with primary use of TDF vs ETV

 No associations observed between HBV treatment and negative control 
outcomes (ie, lung cancer, acute MI)

Yip. EASL 2019. Abstr LB-03. Slide credit: clinicaloptions.com

Analysis
HCC Risk With TDF vs ETV
SHR (95% CI) P Value

Multivariate 0.32 (0.16-0.65) .002
PS weighting 0.36 (0.16-0.80) .013
PS weighting† 0.35 (0.12-0.98) .045
PS matching 0.42 (0.17-1.04) .060*P < .001

5-Yr Cumulative 
HCC, % (95% CI) TDF ETV

Univariate* 1.1 (0.5-2.3) 7.0 (6.6-7.3)
PS weighting 1.2 (0.5-2.4) 3.1 (1.9-4.8)
PS matching 1.2 (0.6-2.5) 2.3 (1.4-4.0)

†Adjusted for HBV DNA suppression, ALT 
normalization (< 35 U/L for men, < 25 U/L for women) 
at Yr 1.
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ALT, alanine aminotransferase; CHB, chronic hepatitis B; ETV, entecavir; PS, propensity score; HCC, hepatocellular carcinoma; MI, myocardial infarction; SHR, subdistribution hazard ratio; TDF, tenofovir disoproxil fumarate.Capsule Summary: https://www.clinicaloptions.com/hepatitis/conference-coverage/vienna-2019/highlights/capsule-summary-slidesets/lb03
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Patients were treated AFTER Complete Response of HCC
(there is evidence that patients with HCC have lower SVR rates)
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Abstract 92�Direct-Acting Antiviral Therapy Significantly Reduces Early HCC Recurrence: A Multicenter U.S. Cohort Study�Dr. Amit G. Singal1, Dr. Neil Mehta2, Dr. Nicole E. Rich1, Caitlin Murphy3, Dr. Andrea D. Branch4, Dr. Anjana A. Pillai5, Dr. Maarouf A. Hoteit6, Dr. Michael Volk7, Mr. Mobolaji Odewole1, Dr. Steven J. Scaglione8, Dr. Jennifer E. Guy9, Dr. Adnan Said10, Dr. Jordan J. Feld11, Dr. Binu John12, Dr. Catherine T. Frenette13, Dr. Parvez S. Mantry14, Dr. Amol S. Rangnekar15, Dr. Omobonike Oloruntoba16, Dr. Michael D. Leise17, Dr. Janice Jou18, Dr. Kalyan Ram Bhamidimarri19, Dr. Laura M. Kulik20, Dr. Tram T. Tran21, Dr. Hrishikesh V. Samant22, Dr. Renumathy Dhanasekaran23, Andres Duarte-Rojo24, Dr. Reena J. Salgia25, Dr. Sheila L. Eswaran26, Dr. Apurva A. Modi27, Dr. Avegail Flores28, Dr. Sanjaya Kumar Satapathy29, Dr. Robert J. Wong30, Dr. Annsa Huang31, Dr. Suresh Misra32, Dr. Myron E. Schwartz33, Robert Mitrani34, Dr. Chanda K. Ho9, Dr. Suraj Sharma5, Dr. Venkata R. Konjeti35, Alexander Dao36, Kevin Nelson37, Matthew Gulau19, Kelly Delarosa38, Dr. Usman Rahim39, Meher Mavuram40, Jesse J Xie41 and Dr. Neehar Dilip Parikh42, (1)Internal Medicine, University of Texas Southwestern Medical Center, (2)University of California, San Francisco, (3)UT Southwestern Medical Center, (4)Department of Medicine, Division of Liver Diseases, Icahn School of Medicine at Mount Sinai (ISMMS), (5)The University of Chicago, (6)University of Pennsylvania Medical Center, (7)Loma Linda University Medical Center, (8)Division of Hepatology, Loyola University Health System, (9)Hepatology and Liver Transplantation, California Pacific Medical Center, (10)Medicine, Division of Gastroenterology & Hepatology, University of Wisconsin School of Medicine and Public Health, (11)Toronto Centre for Liver Disease, University Health Network, (12)Cleveland Clinic, (13)Scripps Clinic, (14)The Liver Institute and Interventional Radiology, Methodist Dallas Medical Center, (15)Georgetown University Hospital, (16)Duke University, (17)Mayo Clinic Rochester, (18)Oregon Health And Science University, (19)University of Miami, (20)Northwestern Medical Faculty Foundation, (21)Cedars-Sinai Medical Center, (22)University of Nebraska Medical Center, (23)Stanford University Medical Center, (24)Division of Gastroenterology and Hepatology, University of Arkansas for Medical Sciences, (25)Henry Ford Health System, (26)Loyola University Health System, (27)Baylor Health, Liver Consultants of Texas, (28)Gastroenterology, Washington University in Saint Louis, (29)Transplant, Uthsc/Methodist Transplant Institute, (30)Division of Gastroenterology and Hepatology, Alameda Health System, Highland Hospital, Oakland, CA, (31)UC San Francisco, (32)Department of Medicine, Icahn School of Medicine at Mount Sinai (ISMMS), (33)Liver Cancer Program, Divisions of Liver Diseases and RM Transplant Institute, Tisch Cancer Institute, Department of Medicine, Icahn School of Medicine at Mount Sinai (ISMMS), (34)University of Pennsylvania, (35)Virginia Commonwealth University, (36)Georgetown, (37)Gastroenterology and Hepatology, Mayo Clinic, (38)Cedars Sinai, (39)Wayne State University-Detroit Medical Center, (40)LSU, (41)UAMS, (42)Internal Medicine, University of Michigan Background: Direct-acting antiviral (DAA) therapy for hepatitis C (HCV) has a controversial impact on hepatocellular carcinoma (HCC) recurrence and tumor aggressiveness. We compared HCC recurrence patterns among DAA-treated and untreated patients who achieved HCC complete response (CR).�Methods: We conducted a North American multicenter retrospective cohort study of patients with HCV-related HCC who achieved CR after resection, ablation, transarterial chemo/radioembolization or radiation therapy from 1/2013 to 12/2016. Patients who received DAA prior to CR or achieved CR via transplant or systemic therapy were excluded. Cox regression was used to examine the association between DAA therapy and time-to-recurrence from CR, with DAA therapy analyzed as a time-varying exposure. Patients were censored at death, transplant or last follow-up. �Results: Of 866 HCV-HCC patients from 31 health systems, 355 (41.0%) received DAA therapy and 511 (59.0%) were untreated. DAA-treated patients were older (62.5 vs 61.4, p=0.03), more likely had BCLC 0/A HCC (87.3% vs 77.3%, p=0.001), and more likely received resection or ablation (58.0% vs 42.5%, p<0.001) versus untreated patients, but a similar proportion presented within Milan Criteria (84.5% vs 83.2%, p=0.60). Median time from HCC treatment to CR was 1.6 months, and 4.9 months from CR to DAA initiation. HCC recurred in 149 (42.0%) DAA-treated and 300 (58.7%) untreated patients – with 49 (32.9%) and 191 (63.6%) considered early recurrence (within 365 days of CR), respectively. Recurrence presented as a new intrahepatic lesion in 86 (58.1%) and 169 (57.1%) patients in each group, respectively. DAA therapy was associated with significantly reduced HCC recurrence risk (HR 0.41, 95% CI 0.32–0.52), adjusting for study site, age, sex, Child Pugh class, AFP level, initial tumor burden and HCC therapy leading to complete response. Results were similar when considering early recurrence only (HR 0.42 95% CI 0.30–0.60). In both groups, most recurrences were within Milan Criteria (91.0% vs 90.6%, p=0.84). A larger proportion of DAA-treated than untreated patients received potentially curative therapy (transplant, resection or ablation) for HCC recurrence (34.2% vs 25.7%, p=0.06). A similar proportion in both groups achieved CR or partial response to treatment of recurrence (49.6% vs 51.0%, p=0.80).�Conclusion: In the largest cohort study to date, DAA therapy was associated with significantly reduced HCC recurrence, including early recurrence, after CR. HCC recurrence patterns, including tumor burden and treatment response, were similar in DAA-treated and untreated patients.�Disclosures:Dr. Amit G. Singal – Bayer: Speaking and Teaching; Eisai: Consulting; BMS: Speaking and Teaching; Gilead: Speaking and Teaching; AbbVie: Grant/Research Support; Wako Diagnostics: Advisory Committee or Review Panel;Dr. Andrea D. Branch – AbbVie: Grant/Research Support;Dr. Anjana A. Pillai – BTG: Speaking and Teaching; Eisai: Advisory Committee or Review Panel; Simply Speaking Hepatitis: Speaking and Teaching;Dr. Maarouf A. Hoteit – Hepquant, LLC: Advisory Committee or Review Panel;Dr. Michael Volk – Best Doctors: Consulting;Dr. Binu John – Eisai: Advisory Committee or Review Panel;Dr. Catherine T. Frenette – Bayer: Speaking and Teaching; Bayer: Advisory Committee or Review Panel; Bayer: Grant/Research Support; Bristol Meyers Squibb: Speaking and Teaching; Gilead: Advisory Committee or Review Panel; Gilead: Consulting; Gilead: Speaking and Teaching; Merck: Speaking and Teaching; Salix: Speaking and Teaching; Intercept: Advisory Committee or Review Panel; Intercept: Speaking and Teaching; Conatus: Consulting; Conatus: Grant/Research Support; AbbVie: Speaking and Teaching; Eisai: Advisory Committee or Review Panel; Wako: Advisory Committee or Review Panel; Genfit: Grant/Research Support; Dova: Speaking and Teaching; Dova: Grant/Research Support; Mallinckrodt: Grant/Research Support;Dr. Parvez S. Mantry – Gilead: Grant/Research Support; Merck: Speaking and Teaching; AbbVie: Speaking and Teaching; BMS: Speaking and Teaching; BTG: Speaking and Teaching; Vital Therapies: Consulting; Intercept: Speaking and Teaching; Dova: Speaking and Teaching; Conatus: Grant/Research Support; Genfit: Grant/Research Support; Tobira: Grant/Research Support;Dr. Kalyan Ram Bhamidimarri – Merck: Advisory Committee or Review Panel; Gilead: Advisory Committee or Review Panel; AbbVie: Advisory Committee or Review Panel; Vital Therapies: Grant/Research Support; Mallinckrodt: Grant/Research Support; Ocera: Grant/Research Support;Dr. Reena J. Salgia – Bayer: Advisory Committee or Review Panel; Bayer: Speaking and Teaching; Eisai: Advisory Committee or Review Panel;Dr. Apurva A. Modi – Gilead: Speaking and Teaching; AbbVie: Speaking and Teaching; Merck: Speaking and Teaching;Dr. Sanjaya Kumar Satapathy – Gilead/Conatus/Shire/Intercept/Genfit/Dova: Grant/Research Support; Intercept/Dova/Alexion: Speaking and Teaching; Intercept/Gilead: Advisory Committee or Review Panel;Dr. Robert J. Wong – Gilead: Advisory Committee or Review Panel; Gilead: Consulting; Gilead: Grant/Research Support; Gilead: Speaking and Teaching; Bayer: Speaking and Teaching; Salix: Speaking and Teaching; AbbVie: Grant/Research Support;Dr. Neehar Dilip Parikh – Bayer: Advisory Committee or Review Panel; Bristol Myers Squibb: Consulting; Eisai: Advisory Committee or Review Panel; Exelixis: Consulting;The following people have nothing to disclose: Dr. Neil Mehta, Dr. Nicole E. Rich, Caitlin Murphy, Mr. Mobolaji Odewole, Dr. Steven J. Scaglione, Dr. Jennifer E. Guy, Dr. Adnan Said, Dr. Omobonike Oloruntoba, Dr. Michael D. Leise, Dr. Janice Jou, Dr. Hrishikesh V. Samant, Andres Duarte-Rojo, Dr. Avegail Flores, Dr. Annsa Huang, Dr. Suresh Misra, Dr. Myron E. Schwartz, Matthew Gulau, Jesse J Xie
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In PBC we knew that mortality started to go up with Bili >/= 2; this shows that starts going up with Bili > 0.4 mg/dL
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Abstract 47Serum Bilirubin within Normal Range Is Associated with an Increasing Risk of Mortality in Patients with Primary Biliary Cholangitis Regardless of Ursodeoxycholic Acid TreatmentDr. Stuart C. Gordon1, Dr. Carla Rodriguez2, Dr. Robert J Romanelli3, Dr. Irina V Haller4, Dr. Heather Anderson5, Dr. Jeffrey J VanWormer6, Dr. Joseph A Boscarino7, Dr. Mark A Schmidt8, Dr. Yihe Daida9, Dr. Amandeep K. Sahota10, Dr. Jennifer L. Vincent11, Christopher L. Bowlus12, Ms. Talan Zhang13, Ms. Sheri Trudeau13, Dr. Jia Li13, Ms. Christina Melkonian13, Mr. Kuan-Han Wu13, Ms. Lora Rupp14, Dr. Mei Lu13 and The Fibrotic Liver Disease (FOLD) Consortium, (1)Henry Ford Health System, Detroit , MI, (2)Kaiser Permanente-Mid Atlantic States, (3)Palo Alto Medical Foundation, Research Institute, (4)Essentia Institute of Rural Health, Essentia Health, (5)Skaggs School of Pharmacy and Pharmaceutical Sciences, University of Colorado, (6)Marshfield Clinic, Research Foundation, (7)Department of Epidemiology and Health Services Research, Geisinger Clinic, (8)Kaiser Permanente- Northwest, (9)Kaiser Permanente-Hawaii, (10)Kaiser Permanente Southern California, (11)Scott and White Memorial Hospital, (12)UC Davis Medical Center, (13)Department of Public Health Sciences, Henry Ford Health System, (14)Henry Ford Health System Background: A rise in bilirubin indicates worsening liver function in patients with primary biliary cholangitis (PBC). Recent reports have suggested that total bilirubin above 0.7 mg/dL may be linked to increased risk for liver transplantation and mortality. The Fibrotic Liver Disease Consortium analyzed the impact of bilirubin as well as race, gender, and ursodeoxycholic acid (UDCA) treatment on risk of all-cause mortality in patients from 11 U.S. health systems. Methods: Data were collected from “index date” (the latest among PBC diagnosis date, UDCA initiation date, or 1/1/2006) through 12/31/2016. Bilirubin was categorized as >2, 2–>1.5, 1.5–>1.0, 1.0–>0.7, 0.7–>0.4, and ≤0.4 mg/dL. Inverse Probability of Treatment Weighting (IPTW) was used to adjust for UDCA selection bias. Cox regression (univariate, including variable-by-UDCA interactions, followed by multivariate) was used to estimate the impact of risk factors on mortality. Results: Among 4243 patients (8% African American, 7% Asian American/Pacific Islander (AAPI), 21% Hispanic), 25% died after index date through 2016. Variables retained in the final multivariate model included age at index, Hispanic ethnicity, baseline bilirubin, alkaline phosphatase, and interactions of UDCA with 4 variables (race, gender, AST/ALT>1.1, and albumin). Among UDCA-treated patients, African Americans had significantly lower mortality than Whites (adjusted Hazard Ratio [aHR]=0.72, 95% CI 0.55–0.93); among untreated patients, this relationship was reversed (aHR=1.96, 95% CI 1.50–2.57). Bilirubin level was strongly and positively associated with increasing mortality; compared to patients with low-normal bilirubin (≤0.4 mg/dL), those in the mid-normal (0.7–>0.4) or high-normal (1.0–>0.7) ranges had significantly higher mortality (figure). Mortality was higher among men, Hispanics, and patients with hypoalbuminemia. After IPTW, UDCA treatment was associated with reduced mortality in all categories except in White women with AST/ALT>1.1 and hypoalbuminemia. Conclusion: UDCA treatment was associated with reduced mortality across most patient groups. Regardless of UDCA treatment, high-normal bilirubin (1.0–>0.7 mg/dL) was associated with twice the risk of death compared to bilirubin ≤0.4 mg/dL. The divergent mortality rates observed between African Americans and Whites regarding UDCA treatment are novel and require further research. Our results suggest that, even within the normal range, higher serum bilirubin levels are associated with increased mortality among PBC patients. Disclosures:Dr. Carla Rodriguez – Gilead: Stock Shareholder;Christopher L. Bowlus – Intercept Pharmaceuticals: Grant/Research Support; Cymabay: Grant/Research Support; Contatus: Advisory Committee or Review Panel; Gilead: Grant/Research Support; BMS: Advisory Committee or Review Panel; Arena: Grant/Research Support; GSK: Grant/Research Support; NGM Bio: Grant/Research Support; Takeda: Grant/Research Support; Genkyotex: Grant/Research Support; JKB Taiwan: Grant/Research Support; TARGET Pharmasolutions: Grant/Research Support;Dr. Jia Li – Intercept Pharmaceuticals: Grant/Research Support;Mr. Kuan-Han Wu – Intercept Pharmaceutical: Grant/Research Support; Gilead Sciences: Grant/Research Support;Ms. Lora Rupp – Intercept Pharmaceuticals: Grant/Research Support; Gilead Sciences: Grant/Research Support;The following people have nothing to disclose: Dr. Yihe Daida, Dr. Jennifer L. Vincent



Elafibranor demonstrates favourable efficacy and safety in patients with 
primary biliary cholangitis and inadequate response to UDCA

*Defined as ALP >1.67x ULN.
Jörn S, et al. ILC 2019; LB-02

BACKGROUND & AIMS 
• Up to 40% of UDCA-treated patients have suboptimal 

response and are at high risk of disease progression 
• Aim: This phase 2a, double-blind, placebo-controlled 

study investigated elafibranor (ELA), a dual PPARα/δ
agonist, as a new anti-cholestatic treatment for PBC

METHODS 

Patients with 
PBC

• Non-cirrhotic
• Inadequate 

UDCA 
response*

ELA 80 mg QD (n=15)

Placebo (n=15)
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12W

ELA 120 mg QD (n=15)

Primary 
endpoint

% ALP 
change

UDCA 
continued 

in all 
patients

RESULTS 
• Primary endpoint: ELA 

demonstrated significant decreases 
in mean ALP at Week 12

• Highly significant treatment effect vs. 
placebo (both p<0.001)
– 80 mg: -52% (95% CI -62.5, -41.5)
– 120 mg: -44% 

(95% CI -55.7, -32.1)

80 mg
-48%

120 mg
-41%

Placebo
3%

-100

-80

-60

-40

-20

0

20

AL
P 

ch
an

ge
 (%

)

Presenter
Presentation Notes
Abbreviations: ALP, alkaline phosphatase; ELA, elafibranor; PBC, primary biliary cholangitis; PPAR, peroxisome proliferator-activated receptor; QD, once daily; UDCA, ursodeoxycholic acidFull abstract:Elafibranor, a peroxisome proliferator-activated receptor alpha and delta agonist, demonstrates favourable efficacy and safety in patients with primary biliary cholangitis and inadequate response to ursodeoxycholic acid treatment Pd Dr. Schattenberg Jörn, Albert Pares, Kris V. Kowdley, Michael Heneghan, Stephen Caldwell, Daniel Pratt, Alan Bonder, Prof. Gideon M. Hirschfield, Mb Bchir, Cynthia Levy, John Vierling, David Jones, Sophie Megnien, Remy Hanf, David Magrez, Pascal Birman, Velimir Luketic 	Background and Aims: Ursodeoxycholic acid (UDCA) is the established treatment for patients with primary biliary cholangitis (PBC). Up to 40% of UDCA-treated patients have suboptimal response and remain at high risk for disease progression. Elafibranor (Ela), a dual PPAR alpha and delta agonist, has potential as a new anti-cholestatic treatment for such patients. Method: We evaluated the added anti-cholestatic effects of Ela in a 12-week double blind randomized placebo-controlled phase 2a trial of non cirrhotic patients with PBC and with inadequate response to UDCA defined as an alkaline phosphatase (ALP) > 1.67x upper limit of normal (ULN). Patients were randomly assigned to Ela 80 mg/day, 120 mg/day or placebo (Pbo) (15 patients per group: 43 women and 2 men; mean age 59 years). UDCA was continued in all patients. The primary endpoint was ALP percentage change from baseline to week 12. Results: Both Ela doses demonstrated a significant decrease in the mean ALP: -48% for 80 mg, -41% for 120 mg with a 3% increase for Pbo, producing a highly significant treatment effect versus Pbo: -52% (95% CI: [-62.5;-41.5]) (p<0.001) for 80mg and -44% (95% CI: [-55.7;-32.1]) (p< 0.001) for 120 mg. The composite endpoint of ALP < 1.67xULN and ALP decrease >15% and total bilirubin < ULN, was achieved in 67% patients at 80 mg and 79% patients at 120 mg (p= 0.002 and p< 0.001 respectively) as compared to 6.7% patients on Pbo. Effect on gamma-glutamyl transferase was also highly significant as compared to Pbo: -39% for 80mg and -40% for 120mg (p=0.001 and p=0.002 respectively). Ela-treated patients showed improvement in lipid markers including total cholesterol, low-density lipoprotein and triglycerides, as well as reduction of anti-inflammatory markers (IgM, CRP, haptoglobin and fibrinogen); a decrease in C4, an intermediate of bile acid synthesis, was noted. By self-reported visual analogue scale (VAS) in patients with pruritus at baseline (10/group), the VAS median percentage change from baseline to week 12 was -24%, -49% and -7% in the 80mg, 120 mg and Pbo groups respectively. Both doses of Ela were globally well-tolerated. Conclusion: A 12 week course of Ela demonstrated a substantial anticholestatic effect in patients with PBC and with inadequate response to UDCA. This was associated with anti-inflammatory and potential antipruritic effects which make it a promising novel treatment candidate. 	



*Including total cholesterol, low-density lipoprotein, and triglycerides; †IgM, CRP, haptoglobin, and fibrinogen.
Jörn S, et al. ILC 2019; LB-02

Elafibranor demonstrates favourable efficacy and safety in patients with 
primary biliary cholangitis and inadequate response to UDCA

RESULTS (Cont.) 
• Composite endpoint of ALP <1.67x ULN + ALP decrease >15% + total bilirubin <ULN

– 80 mg: 67% patients (p=0.002); 120 mg: 79% patients (p<0.001) vs. placebo: 6.7%
• GGT also highly significant vs. placebo 

– 80 mg: -39% (p=0.001); 120 mg -40% (p=0.002)
• ELA-treated patients showed improvement in lipid markers,* reduction of inflammatory 

markers,† and a decrease in C4 (an intermediate of bile acid synthesis)
• By self-reported VAS, patients with BL pruritus (10/group) showed improvement at Week 12 

– 80 mg: -24%; 120 mg: -49%; placebo: -7%
• Both doses of ELA were well tolerated

CONCLUSIONS ELA demonstrated a substantial anticholestatic effect in patients with PBC and 
inadequate response to UDCA. This was associated with anti-inflammatory and potential 
antipruritic effects, which make it a promising novel treatment candidate
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Seladelpar is a Selective Peroxisome Proliferator-Activated (PPAR) Receptor Delta agonist
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Abstract LB-3Efficacy and Safety of Seladelpar, a Selective Peroxisome Proliferator-Activated Receptor Delta Agonist, in Primary Biliary Cholangitis: 52-Week Analysis of an Ongoing International, Randomized, Dose Ranging Phase 2 Study Dr. Christopher L. Bowlus1, Dr. Guy W. Neff2, Dr. Richard Aspinall3, Dr. Michael R. Galambos4, Dr. Aparna Goel5, Prof. Gideon Hirschfield6, Dr. Andreas Kremer7, Dr. Marlyn J. Mayo8, Dr. Mark Gordon Swain9, Dr. Brian Borg10, Prof. Yvonne Dörffel11, Dr. Stuart C. Gordon12, Dr. Stephen A. Harrison13, Dr. David Jones14, Dr. Paul J. Thuluvath15, Dr. Cynthia Levy16, David A Sheridan17, Dr. Carmen M. Stanca18, Dr. Bruce R. Bacon19, Prof. Christoph Berg20, Prof. Tarek I. Hassanein21, Dr. Joseph Odin22, Dr. Mitchell L. Shiffman23, Dr. Douglas Thorburn24, Dr. John M. Vierling25, Dr. David Bernstein26, Dr. Peter Buggisch27, Dr. Lynsey Corless28, Dr. Charles S Landis29, Dr. Adam L. Peyton30, Hemant A. Shah31, Dr. Marcus-Alexander Woerns32, Dr. Norman Gitlin33, Dr. Alexandra Steinberg34, Sandrin Bergheanu35, Gianni Amato34, Yun-Jung Choi34, Mr. Scott Rosenbusch34, Ms. Monika Varga34, Charles McWherter34 and Dr. Pol Boudes34, (1)UC Davis Medical Center, (2)Clinical Research, Florida Research Institute, (3)Portsmouth Hospitals NHS Trust, (4)Digestive Health-Care Atlanta, (5)Stanford University Medical Center, (6)Senior Lecturer, University of Birmingham, (7)Friedrich-Alexander-University Erlangen-Nürnberg, (8)Division of Gastroenterology and Hepatology, University of Texas Southwestern Medical Center, (9)University of Calgary, (10)Southern Therapy and Advanced Research, (11)Charité Universitätsmedizin, (12)Henry Ford Health System, (13)Pinnacle Clinical Research, (14)Newcastle University, UK, (15)Institute of Digestive Health and Liver Disease, (16)University of Miami School of Medicine, (17)Plymouth Hospitals NHS Trust & Plymouth University, (18)NYU Hepatology Associates, (19)Division of Gastroenterology and Hepatology, Saint Louis University School of Medicine, (20)Universitätsklinik Tübingen, (21)Southern California Liver Centers and Southern California Research Center, (22)Icahn School of Medicine at Mount Sinai (ISMMS), (23)Bon Secours Mercy Health, Liver Institute of Virginia, (24)Royal Free London, (25)Baylor College of Medicine, (26)Hofstra Northwell School of Medicine, (27)IFI Institut Fur Interdisziplinare Medizin, (28)Hull Royal Infirmary, (29)University of Washington, (30)Eastern Pennsylvania Gastroenterology and Liver Specialists, (31)Toronto Centre for Liver Disease, University Health Network, (32)Universitätsmedizin Der Johannes Gutenberg-Universität Mainz, (33)Atlanta Gastroenterology Associates, (34)Cymabay Therapeutics, (35)Saberg Clinical Research BVBackground: Seladelpar is a potent, selective PPAR-delta agonist and a candidate therapy for inflammatory liver diseases. We report the safety and efficacy of daily seladelpar treatment for up to 52 weeks from an ongoing open-label phase 2 study in primary biliary cholangitis (PBC). The 52-week time-point has been previously used for regulatory approval.�Methods: This open-label study (NCT02955602) randomized PBC patients with either an inadequate response to ursodeoxycholic acid (UDCA) or an intolerance to UDCA and an alkaline phosphatase (AP) ≥1.67 x upper limit of normal (ULN) to seladelpar 5 or 10 mg. After 12 weeks, patients on 5 mg could escalate to 10 mg if AP treatment goal was not met (5/10 mg group). Follow-up to 52 weeks evaluated dose regimens of 5/10 and 10 mg/day. The primary efficacy outcome was the AP % change from baseline. Other outcomes included a responder analysis defined as a composite of AP <1.67 x ULN, ≥15% decrease in AP, and total bilirubin ≤ULN, as well as changes in liver, metabolic, and inflammatory markers. Pruritus was evaluated with a visual analogue scale (VAS). Safety analyses included adverse events (AE) and laboratory markers.Results: As of 7/2018, 119 patients were exposed to at least one dose of seladelpar. In each group, 17 patients completed 52-week treatment. At baseline, mean (SD) AP were 351 (166) U/L and 279 (74) U/L in the 5/10 and 10 mg groups, respectively. At 52 weeks, the mean decreases in AP were -47% and -46% in the 5/10 and 10 mg groups, respectively. At 52 weeks, 59% and 71% of patients responded to the composite efficacy outcome in the 5/10 and 10 mg groups, respectively. AP normalization occurred in 24% and 29% of patients in the 5/10 and 10 mg groups, respectively. Median ALT decreases were -31% and -33% in the 5/10 and 10 mg groups, respectively. Baseline median VAS were 20 and 41 in the 5/10 and 10 mg groups, respectively. Median changes in VAS were -30% and -66% in the 5/10 and 10 mg groups, respectively. There was no transaminase safety signal. There were 11 serious AEs in the study, none considered related to seladelpar. One discontinuation for a grade 1 gastroesophageal reflux was deemed related to seladelpar.Conclusion: Seladelpar maintained a potent anti-cholestatic effect over 52 weeks. Seladelpar was generally safe, well tolerated and not associated with pruritus. A 52-week phase 3 PBC study has been initiated to confirm these results.Disclosures:Gianni Amato — Disclosure not available.Dr. Richard Aspinall — Advisory Committee or Review Panel: Norgine UK, Intercept; Speaking and Teaching: Novartis UK, Falk Pharma UK.Dr. Bruce Bacon — Advisory Committee or Review Panel: Gilead, AbbVie; Consulting: Merck, Gilead, Intercept; Grant/Research Support: Merck, AbbVie; Speaking and Teaching: Gilead, AbbVie, Valeant/Salix, Intercept.Sandrin Bergheanu — Consulting: CymaBay TherapeuticsDr. David Bernstein — Advisory Committee or Review Panel: Merck, Shinoigi; Grant/Research Support: Gilead, Abbvie, Dova, CymaBay, Shire, BI, Novartis; Speaking and Teaching: Intercept.Dr. Brian Borg — Advisory Committee or Review Panel: Gilead, Intercept; Grant/Research Support: Cymabay, Gilead, Abbvie, Conatus, Intercept, Cmed, Dova, Durect, Shire; Speaking and Teaching: Gilead, Abbvie, Intercept, Salix.Dr. Pol Boudes — Employment: CymaBay.Dr. Christopher Bowlus — Advisory Committee or Review Panel: Contatus, BMS; Consulting: Cymabay, Eli Lilly, BiomX; Grant/Research Support: Gilead, Arena, GSK, Allergan, Takeda, Genkyotex, JKB Taiwan, TARGET Pharmasolutions, Eli Lilly, Novartis, Cymabay, Intercept PharmaceuticalsDr. Peter Buggisch — Advisory Committee or Review Panel: AbbVie, Gilead, MSD; Speaking and Teaching: AbbVie, Gilead, Falk, Janssen, MSD.Yun-Jung Choi — Employment: CymaBay Therapeutics.Dr. Stuart Gordon — Advisory Committee or Review Panel: Intercept, Gilead, AbbVie, Dova; Grant/Research Support: Intercept, Gilead, AbbVie, CymaBay, Genfit.Dr. Stephen Harrison — Advisory Committee or Review Panel: Gilead; Consulting: Allergan, Intercept, IQVIA, Chronic Liver Disease Foundation, Pfizer, PPD, Prometheus, Novo Nordisk, Madrigal, Cymabay, Novartis, Pippin, Galmed, Corcept, Hightide, Genfit, Cirius, Innovate, CiVi, Terns, Metacrine, NGM Bio, Medpace, Axcella, Echosens, Perspectum, HistoIndex.Prof. Tarek Hassanein — Grant/Research Support: Cymabay.Prof. Gideon Hirschfield — Consulting: Cymabay, Intercept; Grant/Research Support: Gilead, Falk Pharma; Speaking and Teaching: Intercept.Dr. David Jones — Disclosure not available.Dr. Charles Landis — Disclosure not available.Dr. Cynthia Levy — Board Membership: Liver Transplantation; Consulting: Target PharmaSolutions, Cara Therapeutics; Grant/Research Support: Novartis, GSK, Intercept Pharma, CymaBay, Gilead, Genfit, Enanta, Alnylan, NGM, Durect, High Tide.Dr. Marlyn Mayo — Advisory Committee or Review Panel: Target; Grant/Research Support: Intercept, Cymabay, Novartis, Target, Genfit, GSK, Mallinckrodt.Charles McWherter — Employment: CymaBay Therapeutics, Inc.; Management Position: CymaBay Therpautics, Inc.; Patent Held/Filed: CymaBay Therapeutics, Inc.; Stock Shareholder: CymaBay Therpaeutics, Inc.Dr. Guy Neff — Advisory Committee or Review Panel: Enterome; Speaking and Teaching: Intercept.Dr. Joseph Odin — Disclosure not available.Dr. Adam Peyton — Advisory Committee or Review Panel: Merck, AbbVie, Gilead; Consulting: Dova; Speaking and Teaching: Merck, AbbVie, Gilead, Intercept, Dova.Mr. Scott Rosenbusch — Disclosure not available.Hemant Shah — Disclosure not available.Dr. Mitchell Shiffman — Advisory Committee or Review Panel: AbbVie, Bayer, Dova, Gilead, Merck, Shionogi, Intercept; Grant/Research Support: AbbVie, Conatus, Enanta, Exalenz, Gilead, CymaBay, Genfit, Genkyotex, Intercept, NGMBio, Novartis, Shire, Valeant, Assembly Bioscience; Speaking and Teaching: AbbVie, Bayer, BMS, Easai, Dova, Enanta, Gilead, Merck, Shion.Dr. Alexandra Steinberg — Employment: CymaBay Therapeutics.Dr. Mark Swain — Grant/Research Support: Intercept, Gilead, CymaBay; Speaking and Teaching: Intercept, Gilead.Dr. Douglas Thorburn — Speaking and Teaching: Intercept, Falk.Dr. John Vierling — Advisory Committee or Review Panel: CymaBay; Grant/Research Support: CymaBay.The following people have nothing to disclose: Prof. Christoph Berg, Dr. Lynsey Corless, Prof. Yvonne Dörffel, Dr. Michael Galambos, Dr. Norman Gitlin, Dr. Aparna Goel, Dr. Andreas Kremer, David Sheridan, Dr. Carmen Stanca, Dr. Paul Thuluvath, Ms. Monika Varga, Dr. Marcus-Alexander Woerns.
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Abstract 110Efficacy of Induced Hematopoietic Stem Cell Therapy in Decompensated Cirrhosis: An Open-Label, Randomized Controlled TrialProf. Virendra Singh1, Arka De2, Ms. Sunita Kumari1, Ms. Amritjyot Kaur3, Dr. Rattiram Sharma3, Dr. Akash Singh1, Prof. Ashish Bhalla3, Dr. Nipun Verma4 and Prof. Navneet Sharma3, (1)Hepatology, Pgimer, (2)Department of Hepatology, Postgraduate Institute of Medical Education and Research, (3)Pgimer, (4)Post Graduate Institute of Medical Education and Research Background: Liver transplantation, the definitive treatment in patients with decompensated cirrhosis (DC), is plagued with problems of organ shortage and high economic burden. This has fueled a need for research in alternative therapies. Recently, there has been much interest in the potential role of induced hematopoietic stem cell therapy by using granulocyte colony stimulating factor (G-CSF) in cirrhosis with studies yielding conflicting results. However, most previous studies have either used a single cycle of G-CSF or have been under powered to detect a survival benefit. Therefore, this study was designed to be adequately powered to detect a survival benefit at 1 year with multiple cycles of G-CSF. Methods: One hundred DC patients were openly randomized to receive either four cycles of five days of G-CSF (5 µg/kg subcutaneously every 12 hours) at three monthly intervals with standard medical therapy (SMT) (Group A, n=50) or SMT alone (Group B, n=50). The primary outcome was 12-month transplant-free survival (TFS). Secondary outcomes were mobilization of CD34+ cells at day 6; improvement in clinical scores (Child Turcotte Pugh (CTP) and model for end stage liver disease (MELD)), control of ascites, episodes of infection, liver stiffness, nutrition, hospitalization rates, quality of life (QOL) scores, need for liver transplant (LT) and adverse events at 12 months. Results: Groups A and B were comparable at baseline. Twelve-month TFS was significantly better in Group A than in Group B (74% vs 42%, p<0.001). There was a significant increase in CD34+ cells at day 6 of therapy in Group A as compared to baseline (p<0.001). Median change in MELD scores from baseline to 12 months was significantly better in Group A than Group B (-3 (-9 to 5) vs 1 (-7 to 5), p<0.01). CTP scores also showed significant improvement in Group A as compared to Group B (-2 (-1 to -4) vs 1 (0 to 4), p<0.001). Significant improvement in control of ascites, reduced episodes of infection, hospitalization rates, better QOL scores and a decreased liver stiffness and need for LT was also observed in Group A (p<0.05). There was no improvement in nutrition in either group. G-CSF therapy was safe and well tolerated in DC. Conclusion: Prolonged induction of hematopoietic stem cells improved 12-month TFS, mobilized CD34+ cells, improved disease severity scores, ascites control, QOL, reduced infections, hospitalization rates, fibrosis, and need for LT in DC. Thus, this therapy may serve as a bridge to transplant in DC. (NCT03415698)Disclosures:The following people have nothing to disclose: Prof. Virendra Singh, Arka De, Ms. Sunita Kumari, Ms. Amritjyot Kaur, Dr. Rattiram Sharma, Dr. Akash Singh, Prof. Ashish Bhalla, Dr. Nipun Verma, Prof. Navneet Sharma



High SVR in PWID with HCV Despite Imperfect Medication Adherence: 
Data from the Anchor Study (AASLD 2018; 18)

93% took 12 weeks therapy; 
SVR was 94% even with total interruptions up to 14 days, if 12 weeks of therapy were taken 
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