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Sinopsis 

• Cambios en el estilo de vida. 
• Fármacos disponibles. 
• Endoscopia metabólica. 
• Fármacos en desarrollo. 

 



The Journal of Clinical Endocrinology & Metabolism, Volume 92, Issue 9, 1 September 2007, Pages 3490–3497, https://doi.org/10.1210/jc.2007-0482 . 

Relationships between liver fat and components of the metabolic syndrome. Liver fat is associated 
with waist . 

Moderador
Notas de la presentación
Fig. 1. Relationships between liver fat and components of the metabolic syndrome. Liver fat is associated with waist circumference [r = 0.59, P < 0.0001 (r = 0.12, NS) for women; r = 0.56, P < 0.0001 (r = 0.26, P = 0.008) for men], fasting plasma (P) glucose [r = 0.32, P < 0.0002 (r = 0.18, P = 0.041) for women; r = 0.22, P = 0.026 (r = 0.053, NS) for men], serum (S) triglycerides [r = 0.40, P < 0.0001 (r = 0.14, NS) for women; r = 0.44, P < 0.0001 (r = 0.24, P = 0.016) for men; r = 0.42, P < 0.0001 (r = 0.19, P = 0.003) for both women and men], HDL cholesterol [r = −0.44, P < 0.0001 (r = −0.24, P = 0.005) for women; r = −0.31, P = 0.002 (r = −0.22, P = 0.029) for men], systolic blood pressure [r = 0.30, P = 0.0004 (r = 0.08, NS) for women; r = 0.14, NS (r = −0.03, NS) for men], and diastolic blood pressure [r = 0.42, P < 0.0001 (r = 0.20, P = 0.020) for women; r = 0.31, P = 0.0006 (r = 0.15, NS) for men]. Correlation coefficients and their significances adjusted for age and BMI are given in parentheses. Subjects who were receiving medications for hypertension (n = 20), dyslipidemia (n = 6), or both hypertension and dyslipidemia (n = 7) were excluded from these analyses. Open circles (○) and gray lines denote women (n = 134), filled circles (•) and black lines denote men (n = 104), and dashed line denotes both women and men.
Unless provided in the caption above, the following copyright applies to the content of this slide: Copyright © 2007 by The Endocrine Society

https://doi.org/10.1210/jc.2007-0482
https://doi.org/10.1210/jc.2007-0482
https://doi.org/10.1210/jc.2007-0482


EHGNA se produce por una compleja interaccion entre 
factores geneticos y modificadores ambientales 

Normal 

Esteatosis 

EHNA 

Cirrosis 

Genes 
PNPLA3 
TM6SF2 
GCKR 
SOD2 
MBOAT7 

Ambientales 
Sedentarismo 
“Picoteo”,  
comidas rapidas 
Grasas trans y saturadas 
Carnes rojas procesadas 
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Objetivos del manejo de la EHGNA con los 
tratamientos actualmente disponibles 

•Terapias dirigidas al higado 
•Vitamina E[9] 

•Pioglitazona[9,10] 

•Liraglutide (alguna evidencia 
del LEAN)[11] 

•OCA[12] (Aun no disponible) 

• Evidencia de 
estudios 
observacionales  
• Metformina[7,8] 

• Simvastatina[8] 

• Tratar sind 
metabolico[4,5] 

• Hipertension 
• Dislipidemia* 
• DM-2 

• Perdida de peso[1-3] 
• Dieta 
• Ejercicio 
• Cirugia Bariatrica 

Control de 
la 

obesidad 

Reducción 
del riesgo 

CV 

Dirigido al 
NASH 

Reducción 
riesgo HCC 

1. Promrat. Hepatology. 2010;51:121. 2. Vilar-Gomez. Gastroenterology. 2015;149:367. 3. Lassailly. Gastroenterology. 2015;149:379.  
4. Musso. Hepatology. 2010;52:79. 5. Ratziu. J Hepatol. 2010;53:372. 6. Bril. J Clin Endocrinol Metab. 2017;102:2950. 7. Zhang. Scand J Gastroenterol. 2013;48:78. 8. Chen. Medicine 
(Baltimore). 2015;94:e1013. 9. Sanyal. NEJM. 2010;362:1675. 10. Cusi. Ann Intern Med. 2016;165:305. 11. Armstrong. Lancet. 2016;387:679. 12 Younossi. EASL 2019. Abstr GS-06 



Pioglitazone 
Liraglutide, 
Semaglutide 

 

EHNA Cirrhosis Normal Esteatosis 

Targets related to 
insulin resistance 

and/or lipid 
metabolism 

Targets related to 
lipotoxicity and 
oxidative stress 

Targets related to 
inflammation and 
immune activation 

Targets related to 
cell death  

(apoptosis and 
necrosis) 

Targets related to 
fibrogenesis and 
collagen turnover 

Enfoque a los procesos  
fisiopatológicos. 

PPARα/∂: Elafibranor  
PPARα/∂/γ: IVA337 
PPARα/γ:    Saroglitazar 
mTOT: MSDC-0602K  
FXR: OCA, GS-9674,  
 LJN-452, LMB-763 
TGR5:  INT-767, INT-777 
ASBT:  Volixibat 
FGF19: NGM282 
Vitamin E  

 
PPAR γ   
GLP-1:  
 
ACC: GS-0976,  
 PF-05221304 
SCD1: Aramchol 
SGLT1/2: LIK066  
FGF21:  BMS-986036 
THR-β:  MGL-3196 

CCR2/5:  Cenicriviroc 
AOC3: BI 1467335 
TLR4: JKB-121 

ASK1:  Selonsertib 
Caspases:  Emricasan  

LOXL2:  Simtuzumab 
Galectin:  GR-MD-02 
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Younossi Z et al Hepatol Commun. 2017; 1: 421–428. 

EHNA: La importancia pronóstica de la 
fibrosis. 



Ekstedt M Hepatology 2015; 61:1547-1554 



FDA: Los objetivos de mejoría histológica predicen 
beneficio clinico. 

NASH Resolution 
• Resolution of steatohepatitis 

on overall histopathologic 
reading 

and 

• No worsening of liver fibrosis 

Fibrosis Improvement 
 Improvement ≥ 1 fibrosis stage 

and 

 No worsening of steatohepatitis 

1. US FDA. Draft Guidance. Noncirrhotic Nonalcoholic Steatohepatitis With Liver Fibrosis: Developing Drugs for Treatment Guidance for Industry. December 2018. 

 

Moderador
Notas de la presentación
NASH, nonalcoholic steatohepatitis.Juan Pablo Frias, MD, FACE: Before starting to go through each of these, I think it’s important to understand what the histologic endpoints are that come from the FDA draft guidance on fatty liver disease. These are the surrogate endpoints that the FDA says are acceptable for approval of these medications. Depending on the mechanism of action, a drug may have a greater effect on NASH resolution earlier in that continuum or a greater effect on fibrosis improvement later in that continuum.  The general endpoints for drugs that have more effect on steatosis and NASH resolution will be resolution of steatohepatitis on histopathologic reading and no worsening of fibrosis. If a drug has a greater effect on fibrosis, the endpoint will be at least 1-stage improvement in fibrosis with no worsening of steatohepatitis.  Stephen A. Harrison, MD, COL (Ret.), FAASLD: What are the current FDA approvable endpoint guidelines? There are 2 ways to get a drug approved by the FDA to treat NASH. One way is if the drug achieves NASH resolution, which is defined as resolution of steatohepatitis on overall histopathologic reading, with no worsening of fibrosis. The fibrosis has to either stay the same or get better. Alternatively, it can target fibrosis directly; an improvement is needed of at least 1 stage, and NASH can’t get any worse.  



Porcentaje de reducción ponderal asociado a mejoría 
histológica en la EHGNA. 

1. Vilar-Gomez. Gastroenterology. 2015;149:367. 2. Promrat. Hepatology. 2010;51:121. 3. Harrison. Hepatology. 2009;49:80. 4. Wong. J 
Hepatol. 2013;59:536. 

Perdida de 
peso 

Resultado en pacientes que 
pierden peso 

Resultado en los que 
mantienen la perdida 

a 1 año 
≥10% [1] Regresión de la fibrosis (45%) <10% 
≥ 7% [1] 
 

NASH resolution 
(64% to 90% of patients)* 

18% 

≥ 5% [1-3] 
 

Ballooning/inflammation 
improvement 

(41% to 100% of patients)* 

30% 

≥ 3%  [1-4] 
 

Steatosis improvement 
(35% to 100% of patients*) 

No publicado 



Aller R et al Rev Esp Enf Dig 2019 Apr;111(4):256-263. 



Aller R et al Rev Esp Enf Dig 2019 Apr;111(4):256-263. 



p<0.05 

12 semanas de ejercicio aeróbico en 12 pacientes 
sin reducción significativa de peso 

O`Gorman P et al ILC 2019, PS-105 



O`Gorman P et al ILC 2019, PS-105 

12 semanas de ejercicio aeróbico mejoro el 
perímetro abdominal y la histología, pese a que solo 

3 de 12 redujeron ≥ 5% el peso 

p=NS 
p=NS p=NS p<0.05 

p=0.09 
p=NS 



O`Gorman P et al ILC 2019, PS-105 

12 semanas de ejercicio aeróbico mejoro el 
perímetro abdominal y la histología, pese a que solo 

3 de 12 redujeron ≥ 5% el peso 

p<0.05 

p=0.07 

p=NS 

p=NS 

p=NS p=NS 



PIVENS: 96-Wk Results of Pioglitazone and Vitamin E 
in Patients With NASH 

• Double-blind, placebo-controlled, randomized phase III study in adults with biopsy-
proven NASH and no diabetes or cirrhosis (N = 247) 
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Sanyal. NEJM. 2010;362:1675. 
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Placebo (n = 83) 
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Pioglitazone 30 mg QD (n = 80) 

Histologic Features 
of NASH 

Steatosis Fibrosis Lobular 
Inflammation 

Hepatocellular 
Ballooning 

Resolution  
of NASH 

100 

80 

60 

40 

20 

0 

19 

54 
69 

41 44 
36 

54 60 

29 

50 47 

P = .04 

P = .001 
P = .005 

P = .004 

P = .001 P = .12 

P = .24 
P = .02 P = .01 

P = .08 

P = .05 

P ≤ .001 

Moderador
Notas de la presentación
NASH, nonalcoholic steatohepatitis.Juan Pablo Frias, MD, FACE: The PIVENS study was published in The New England Journal of Medicine in 2010. It was a 96-week study that assessed pioglitazone at a dose of 30 mg/day vs vitamin E at 800 IU once daily vs placebo. Again, these were patients with biopsy-proven NASH without diabetes, stage 4 fibrosis, or cirrhosis.  If you look to the right side of the slide at resolution of NASH, 47% of patients treated with pioglitazone over 96 weeks and 36% of patients treated with vitamin E had resolution of NASH. Both outcomes were statistically significant compared with placebo.  If you look all the way to the left at the histologic features of NASH, both the vitamin E and pioglitazone groups were statistically significant. Researchers set the P value at 0.025, rather than 0.05, for significance. From these data, we see a very strong trend for pioglitazone. We also see significant improvement in steatosis in patients receiving pioglitazone and with vitamin E. Based on the mechanism of action, the results are as you would expect. There’s also improvement in hepatocellular ballooning, meaning hepatocyte damage, and in lobular inflammation with both the vitamin E and pioglitazone groups.  Although there was no significant difference from placebo in regression of fibrosis, there was a trend toward improvement with both vitamin E and pioglitazone.  These are the data that support the use of vitamin E in patients with biopsy-proven NASH without diabetes.  Stephen A. Harrison, MD, COL (Ret.), FAASLD: Here are the results from the PIVENS trial. This trial was conducted by the NASH Clinical Research Network, which is an National Institutes of Health–sponsored consortium. You see the data published here by Dr. Arun Sanyal and colleagues in The New England Journal of Medicine in 2010. This follows after work that we did and published in The New England Journal of Medicine in 2006 with Dr. Ken Cusi and colleagues looking at the initial pioglitazone story, and we found it to be quite effective in NASH resolution, as did the PIVENS trial. If you look way over on the right part of the graph where we have resolution of NASH, you see 47% of people receiving pioglitazone 30 mg/day with NASH resolution compared with 21% for placebo. Of interest, vitamin E was right at significant with 36% vs 21%. When we look at fibrosis in the middle, we didn’t achieve significance, although there was a trend in that direction. This effect also hit all 3 components of the NAFLD Activity Score—steatosis, lobular inflammation, and hepatocyte ballooning—with the exception of the pioglitazone arm, which did not achieve significance, although there was a trend toward significance for hepatocellular ballooning resolution. 



Efecto de la pioglitazona a los 18 meses de tratamiento en pacientes con DM2 o  
prediabetes. 





Vilar-Gomez E et al Hepatology. 2018 Dec 1. doi: 10.1002/hep.30368. [Epub ahead of print] 

Vitamina E 

https://www.ncbi.nlm.nih.gov/pubmed/30506586
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Vilar-Gomez E et al Hepatology. 2018 Dec 1. doi: 10.1002/hep.30368. [Epub ahead of print] 

https://www.ncbi.nlm.nih.gov/pubmed/30506586


PIVENS: Change in Weight by Treatment 

Sanyal AJ, et al. N Engl J Med. 2010;362:1675-1685. 
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Tolerancia y seguridad de los tratamientos 
recomendados  (Fuera de ficha tecnica) 

Vitamin E (800 IU/day) 
• Possible all-cause mortality risk at  

> 800 IU/day[1] 

• Increased hemorrhagic stroke risk[2] 

– Also shows reduced ischemic 
stroke risk 

• Increased prostate carcinoma risk 
(HR vs placebo: 1.17; 99% CI: 1.004-1.36;  
P = .008)[3] 

 

Pioglitazone 
• Edema, weight gain (~ 2-3 kg 

over  2-4 yrs)[4] 

• Risk of osteoporosis in women[5] 

• Equivocal bladder cancer risk 
– Increased in some studies[6] 

– No association in most 
studies[7,8] 

Use of these agents should be personalized for selected patients  
with histologically confirmed NASH after careful consideration of risk/benefit ratio 

1. Miller. Ann Intern Med. 2005;142:37. 2. Schurks. BMJ. 2010;341:c5702. 3. Klein. JAMA. 2011;306:1549.  
4. Bril. Diabetes Care. 2017;40:419. 5. Yau. Curr Diab Rep. 2013;13:329. 6. Tuccori. BMJ. 2016;352:i1541.  
7. Lewis. JAMA. 2015;314:265. 8. Davidson. Diabetes Complications. 2016;30:981.  

Moderador
Notas de la presentación
NASH, nonalcoholic steatohepatitis.Juan Pablo Frias, MD, FACE: Clearly, we need to be aware of any safety and tolerability issues. There have been data, although not very well validated but in 1 or 2 long-term trials, showing there was the possibility of an increase in all-cause mortality in patients treated with vitamin E > 800 IU/day. There was also a trial that demonstrated greater risk of hemorrhagic stroke, although there was a reduced risk of ischemic stroke and a small potential for increase in prostate cancer, particularly in elderly men. For this reason, we really should be using vitamin E in select patients only: those who have NASH, whose disease has a potential of progressing, as well as those who have the worst prognosis. Again, the recommendations would be to use vitamin E in patients without type 2 diabetes and not use it in patients with diabetes.  I think we’re all familiar with some of the side effects of thiazolidinediones, one of which is edema and weight gain. Generally, it’s not a tremendous amount of weight gain but somewhere between 2 and 3 kg; these are averages shown here over 2-4 years. I think if we combine these agents—although they’re not recommended for NASH but for diabetes—with agents that can cause weight loss such as sodium- SGLT2 inhibitors or GLP-1 receptor agonists, we can mitigate some of this weight gain. We do need to be careful particularly in patients who are using insulin therapy and have some diastolic dysfunction or some impairment that might put them at increased risk of congestive heart failure. In postmenopausal women with risk of osteoporotic fractures, it has been shown to increase this risk, so we need to be careful there as well; in these patients, I’ll often use a lower dose.  There were some studies showing a potential increase of bladder cancer, but subsequent trials and meta-analyses has not borne this out. Even so, in patients with known bladder cancer, pioglitazone is contraindicated. The use of these agents should be personalized for select patients with histologically confirmed NASH after careful consideration of the risks and the benefits, as with any medication. Again, the key point is that these agents are not for patients with simple steatosis but for patients with biopsy-confirmed NASH. Stephen A. Harrison, MD, COL (Ret.), FAASLD: What about safety/tolerability of these off-label recommended treatments? I mentioned before that the dose of vitamin E should be 800-1000 IU/day. There are some data showing it possibly increases all-cause mortality risk as well as hemorrhagic stroke and prostate cancer. I’ll also mention that the number needed to harm is quite high. Pioglitazone, on the other hand, is very frequently associated with water weight gain and overall weight gain. This weight gain occurs through the increase of fat deposition in the peripheral tissue and then water weight gain. As a result of the water weight gain, diastolic dysfunction and heart failure may be unmasked because patients with fatty liver often have increased stiffness in their right ventricle. There’s also risk for osteoporosis in women. The bladder cancer risk, quite frankly, has been mentioned, but I think it’s equivocal at best. Some studies show it’s increased; most studies show there’s no association. Ultimately, the use of these agents needs to be personalized for select patients with histopathologically confirmed NASH after carefully considering the risk to benefit ratio.



LEAN: 48-Wk Results of Liraglutide vs Placebo 
in Overweight Patients With NASH 

• Randomized, double-blind phase II study[1]  
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n/N = 2/22 9/23 

Semaglutide also associated with ALT reduction and weight loss in nondiabetic 
adults with NASH and obesity[3] 

Moderador
Notas de la presentación
NASH, nonalcoholic steatohepatitis.Juan Pablo Frias, MD, FACE: This is the LEAN study looking specifically at liraglutide injections, 1.8 mg once daily, the highest dose for type 2 diabetes, over 48 weeks. This was a relatively small study with only 26 patients in each arm, and they compared liraglutide with placebo in overweight patients with biopsy-proven NASH. The primary endpoint was NASH resolution (no longer having NASH on biopsy) without worsening of fibrosis, and this was achieved in a statistically significant and clinically significant increased rate in patients receiving liraglutide vs placebo (39% vs 9%, respectively). With liraglutide, as you would expect based on multiple studies in patients with type 2 diabetes, there was about a 5% to 6% reduction in body weight over this period of time. There also were very nice improvements in aminotransferase levels, and you can see that the ALT level was reduced significantly compared with placebo. As you probably know, liraglutide is also available at higher doses (eg, 3 mg for obesity), and it is indicated for that purpose. What we don’t know from this trial is if would we have potentially achieved better results with respect to NASH resolution, fibrosis, and other biopsy findings if the doses had been higher. I should mention that about half of the patients in this study had diabetes, and these patients did just as well as the patients who did not have diabetes.  If you look at the bullet point below, the newest GLP-1 receptor agonist is certainly semaglutide, which is somewhat related to liraglutide but a different molecule (in some respects) that is injected once weekly. It has been studied in a phase II trial for obesity, and it’s currently in a phase III trial. In the obesity study, at a dose of 2.4 mg weekly, there were significant reductions in body weight on the order of 15% absolute reduction.  So that actually is in a phase II trial right now for fatty liver disease and in a phase III trial for obesity.   Stephen A. Harrison, MD, COL (Ret.), FAASLD: I want to spend a bit of time on the GLP-1 agonist because I think it will become foundational in our future treatment of NASH. This is the LEAN trial with liraglutide. It was a randomized, double-blind phase II study. The primary endpoint was histopathologic improvement. You can see in the first bar graph on the y-axis, NASH resolution with no worsening of fibrosis; on the x-axis, you see (in blue) the liraglutide given daily subcutaneously and then placebo. This is a shot you take subcutaneously in the abdomen; it’s not a pill. It was significantly different, 39% vs 9%. And if you look at the mean change in weight over 6 months, patients lost approximately 5% of their body weight, which is significant. It’s not 10%, but achieving that magic 5% number is where we begin to see ballooning resolution in the majority of patients. It also was associated with a significant change in liver enzymes.



NASH Treatments Currently in Phase III 
Investigations 

Phase III/IV studies use adaptive design 
• Histologic endpoints for Subpart H conditional approval 

• Clinical endpoints for full approval 

1. NCT03028740. 2. NCT02704403. 3. NCT02548351. 4. NCT03439254. 5. NCT03053050. 6. NCT03053063.  

Agent MoA Trial N Primary Endpoint(s) Time 
Point 

Cenicriviroc CCR2/5 
antagonist AURORA[1] 2000 ≥ 1 stage fibrosis improvement with no NASH 

worsening 12 mos 

Elafibranor PPARα/σ 
agonist  RESOLVE-IT[2] 2000 Resolution of NASH with no fibrosis worsening 72 wks 

Obeticholic 
acid FXR agonist 

REGENERATE[3] 2370 
≥ 1 stage fibrosis improvement with no NASH 

worsening; 
resolution of NASH with no fibrosis worsening 

18 mos 

REVERSE[4] 540 ≥ 1 stage fibrosis improvement with no NASH 
worsening 12 mos 

Selonsertib ASK1 inhibitor 
STELLAR 3[5] 808 ≥ 1 stage fibrosis improvement with no NASH 

worsening; event-free survival 48 wks 

STELLAR 4[6] 883 NASH with compensated cirrhosis 240 wks 

Moderador
Notas de la presentación
NASH, nonalcoholic steatohepatitis.Juan Pablo Frias, MD, FACE: These 4 agents are in large phase III trials with anywhere from 800-2000 participants. They are adaptive design studies to allow more flexibility. The time points of these studies are anywhere from 12-18 months for the primary endpoint, which is either resolution of NASH with no fibrosis worsening or improvement in fibrosis with no worsening of NASH.  We will go through each of these drugs and look at some of their phase II trial data that really support their move into phase III trials. Stephen A. Harrison, MD, COL (Ret.), FAASLD: There are currently 4 different drugs in 6 different clinical trials studying the effects on NASH resolution and/or fibrosis. We will go into detail for each drug, but all of the trials have a phase III/IV adaptive design. This means the FDA has given approval for the trials to go after Subpart H, which is conditional approval of a drug that then has to be fully approved after it has been shown to reduce clinically meaningful endpoints in patients. We’ll talk about that a little bit more, but ultimately, these drugs either target resolution of NASH or improvement in fibrosis. The trial for OCA is actually looking at one or the other, so the drug can get approval based on improvement in fibrosis and the worsening of NASH, or resolution of NASH with no worsening of fibrosis.The study durations range in time from 1 year to 18 months for Subpart H approval, and then up to 240 weeks or 5 years for achieving clinical endpoint approval. 



NASH Treatments Currently in Phase III 
Investigations 

Phase III/IV studies use adaptive design 
• Histologic endpoints for Subpart H conditional approval 

• Clinical endpoints for full approval 
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STELLAR 4[6] 883 NASH with compensated cirrhosis 240 wks 

Moderador
Notas de la presentación
NASH, nonalcoholic steatohepatitis.Juan Pablo Frias, MD, FACE: These 4 agents are in large phase III trials with anywhere from 800-2000 participants. They are adaptive design studies to allow more flexibility. The time points of these studies are anywhere from 12-18 months for the primary endpoint, which is either resolution of NASH with no fibrosis worsening or improvement in fibrosis with no worsening of NASH.  We will go through each of these drugs and look at some of their phase II trial data that really support their move into phase III trials. Stephen A. Harrison, MD, COL (Ret.), FAASLD: There are currently 4 different drugs in 6 different clinical trials studying the effects on NASH resolution and/or fibrosis. We will go into detail for each drug, but all of the trials have a phase III/IV adaptive design. This means the FDA has given approval for the trials to go after Subpart H, which is conditional approval of a drug that then has to be fully approved after it has been shown to reduce clinically meaningful endpoints in patients. We’ll talk about that a little bit more, but ultimately, these drugs either target resolution of NASH or improvement in fibrosis. The trial for OCA is actually looking at one or the other, so the drug can get approval based on improvement in fibrosis and the worsening of NASH, or resolution of NASH with no worsening of fibrosis.The study durations range in time from 1 year to 18 months for Subpart H approval, and then up to 240 weeks or 5 years for achieving clinical endpoint approval. 



Cenicriviroc: CCR2/CCR5 Inhibitor 

Friedman. Hepatology. 2018;67:1754.  

CCR2/CCR5 inhibitor blocks binding 
of inflammatory macrophage to hepatic stellate cell 
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Placebo 

CENTAUR: Cenicriviroc vs Placebo in Patients With 
NASH at Yr 1 and 2 

Randomized, double-blind, phase IIb study in pts with NASH, NAS ≥ 4 and F1-F3 
fibrosis (N = 289)[1] 

1. Friedman. Hepatology. 2018;67:1754. 2. Ratziu. EASL 2018. Abstr GS-002.  

Moderador
Notas de la presentación
a secondary endpoint in which patients had at least 1-stage improvement in fibrosis with no worsening of NASH. These data were actually significantly greater: 20% in the cenicriviroc arm compared with 10.4% in the placebo arm. On the right of the slide, the subset of patients who had at least a 1-stage fibrosis improvement at 1 year (the 20% of patients mentioned previously) were able to maintain that improvement from Year 1 to Year 2: 60% in the cenicriviroc group vs 30% with placebo. Cenicriviroc had a nice effect on fibrosis, and this was the impetus to move into phase III trials with this compound. Stephen A. Harrison, MD, COL (Ret.), FAASLD: How well does it work? We have a very elegant study called the CENTAUR trial, which looked at cenicriviroc vs placebo in patients with NASH at Year 1 and Year 2. There were actually 3 liver biopsies done in this study; 1 to get in, 1 at the end of the first year, and another at the end of 2 years. The primary endpoint at Year 1 was at least a 2-point NASH improvement and no worsening in fibrosis. That endpoint was not reached, as you see here. 



Elafibranor 

PPARα 

  Fatty acid oxidation 
  TG lowering 
  HDL raising 
  Inflammation 

Liver 

PPARδ 

  Lipoprotein metabolism 
  Glucose homeostasis 
  Energy metabolism 
  Inflammation 

Slide courtesy of Bart Staels, MD 

Elafibranor: PPARα/δ Agonist  

Moderador
Notas de la presentación
HDL, high density lipoprotein; TG, triglycerides.Juan Pablo Frias, MD, FACE: Elafibranor is a PPAR-α/δ agonist. The mechanisms of action are complementary, and they are somewhat similar to PPAR-α and PPAR-δ agonism. However, here, there are important effects on fatty acid oxidation, triglyceride level lowering, and increase in HDL cholesterol levels. Both pathways lead to reductions in inflammation and are important in energy metabolism and glucose homeostasis, as well. Therefore, we would expect to have effects on NASH and steatosis.  Stephen A. Harrison, MD, COL (Ret.), FAASLD: Elafibranor is a PPAR-α/δ agonist with a phase III trial that’s also enrolling. The elafibranor trial has been going on for a bit longer than the cenicriviroc trial, and they’ve actually achieved the initial enrollment of the Subpart H cohort. They are now pushing forward to finalize enrollment of the phase IV portion, which is essentially another 1000 patients. They’re well on the way to enrolling the second 1000 patients. PPAR-α/PPAR-δ  both work together to affect the pathophysiologic consequences of NASH. They work on fatty acid oxidation, lowering triglyceride levels, increasing HDL cholesterol levels, and inflammation, as well as lipoprotein metabolism, and glucose and energy homeostasis.



GOLDEN-505: Elafibranor vs Placebo in Patients With NASH at Wk 52 

• Double-blind, placebo-controlled, randomized, international phase IIb study in 
patients with noncirrhotic NASH (N = 276) 

– Primary endpoint: resolution of NASH without fibrosis worsening at Wk 52 

Elafibranor 80 mg PO QD (N = 93) 
Elafibranor 120 mg PO QD (N = 89) 
Placebo (N = 92) 

Ratziu. Gastroenterology. 2016;150:1147. 
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Moderador
Notas de la presentación
NASH, nonalcoholic steatohepatitis.Juan Pablo Frias, MD, FACE: The GOLDEN-505 study assessed elafibranor vs placebo in patients with NASH without cirrhosis. The researchers looked at paired liver biopsies at baseline and Week 52. One caveat to this study was that some patients did not have fibrosis; they had to have NASH, but their fibrosis stage could be 0-3. Their NAFLD Activity Score needed to be >3. In most studies, the NAFLD Activity Score is usually > 4.  The protocol-defined primary outcome was disappearance of steatosis, ballooning, or lobular inflammation, and there was no difference between the 3 study arms. The investigators did a post hoc analysis on a modified definition of response, which is the FDA definition of response, meaning disappearance of ballooning and disappearance or mild persistence of lobular inflammation. The percentage of patients receiving a 120-mg/day dose who saw improvement in response compared with placebo was significantly greater. In addition, if you looked at patients who had an NAFLD Activity Score > 4 at onset, the differences were much greater. This study may have suffered, if you will, from including a broader a population with too many patients who had relatively mild disease.  Stephen A. Harrison, MD, COL (Ret.), FAASLD: Where do we get data to support a phase III registration trial? These data come from the GOLDEN-505 trial, which was a study that was double blind, placebo controlled, randomized, and international in scope and focused on patients without cirrhosis. Approximately 276 patients were ultimately enrolled, and they were treated with 1 year of the study drug. There were 2 different doses (80 mg and 120 mg) vs placebo. The primary endpoint was resolution of NASH without worsening of fibrosis at 1 year. When we look at the protocol-defined primary outcome, there was no difference between the disappearance of steatosis, ballooning, or lobular inflammation with the 2 different doses of drug vs placebo. However, when we look at the modified definition of response, which is disappearance of ballooning and disappearance or mild persistence of lobular inflammation, (the current FDA-approved definition for NASH resolution), at the 120-mg dose, 19% achieved NASH resolution vs 12% for placebo. This was statistically significant and, thus, the reason we have a phase III trial under way now. 



GOLDEN-505: Correlation Between NASH Histology and Fibrosis at 
Wk 52, Tolerability 

• Changes in hepatocyte ballooning and lobular 
inflammation correlated with changes in 
fibrosis stage (P = .04 and P < .001, 
respectively)[1] 

– Changes in steatosis did not correlate with 
changes in fibrosis stage 

 
 

• Liver enzymes, lipids, glucose profiles, and 
markers of systemic inflammation significantly 
lower in elafibranor 120-mg group vs the 
placebo group[2]  

• Elafibranor well tolerated; no weight gain or 
cardiac events[2]  

• Mild, reversible increase in serum creatinine 
(effect size vs placebo: increase of 4.31 ±  
1.19 mmol/L; P < .001)[2]  

 

1. Ratziu. AASLD 2016. Abstr LB-37. 2. Ratziu. Gastroenterology. 2016;150:1147.  
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Moderador
Notas de la presentación
NASH, nonalcoholic steatohepatitis.Juan Pablo Frias, MD, FACE: I think the correlation between hepatocyte ballooning, lobular inflammation, and fibrosis that was found from GOLDEN-505 at 52 weeks was very interesting. If you look at the x-axis of the graphic, the change in lobular inflammation plus ballooning scores, this is the NAFLD Activity Score. If you look all the way to the right, these are patients who had worsening in their lobular inflammation and ballooning scores. In these cases, 60% of patients had fibrosis worsening. The blue bars are fibrosis improvement, and the orange bars are fibrosis worsening. Worsening lobular inflammation and ballooning tended to be correlated with worsening of fibrosis, and vice versa. If you look all the way to the left, these are patients who had a 3-point reduction in the score, and in those patients, 60% had fibrosis improvement and none had any worsening. There was a significant correlation between the change in ballooning and lobular inflammation and changes in fibrosis during the trial. If we look at safety on the right of the slide, liver enzymes, lipids, glucose profiles, and markers of systemic inflammation were significantly lower with elafibranor at the 120-mg dose. Elafibranor was well tolerated with no weight gain or cardiac events. As is seen with this class of drugs, there was a slight increase in serum creatinine level, which was reversible and relatively minor.  Elafibranor has moved into phase III trials, as we saw previously. Stephen A. Harrison, MD, COL (Ret.), FAASLD: I found this to be quite interesting, and I wanted to include it in the presentation. This study looked at the correlation between NASH histology and fibrosis at week 52, as well as tolerability. What you see in the red bars is fibrosis worsening; in the blue bars is fibrosis improvement. On the y-axis is the percentage of patients who achieved this; on the x-axis is change in lobular inflammation plus ballooning scores. Let me walk you through it: Let’s look at the far right bar; that’s the red bar that says plus or minus 2. This means that the patients in this category had worsening of inflammation and/or ballooning by at least 2 points. It shows that 60% of patients had worsening of fibrosis, if it occurred. Let’s look over to the other side to the blue fibrosis improvement bar. If there was at least a 3-point improvement in inflammation and ballooning, almost 60% of patients had improvement in fibrosis. What this shows me is that there’s a strong correlation between the components of NASH resolution, inflammation, and ballooning, and fibrosis improvement or fibrosis worsening. What about tolerability? This is a very safe drug. It’s very well tolerated; there was no weight gain or cardiac events. There was a mild, reversible increase in serum creatinine level; however, that is known to be associated with PPAR-α agonists. 



Obeticholic Acid: FXR Agonist 
FXR central to multiple key pathways in 

animal models 

1. Cariou. Diabetes Metab. 2008;34:685. 2. Calkin. Nat Rev Mol Cell Biol. 2012;13:213. 3. Verbeke. Hepatology. 2014;59:2286. 
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Slide credit: clinicaloptions.com 

Moderador
Notas de la presentación
Juan Pablo Frias, MD, FACE: OCA is an FXR agonist. FXR plays multiple roles in metabolism. In the liver, it reduces portal pressure. Downstream, it can reduce inflammation, which ultimately may reduce fibrosis, as well. Through CYP7A1, it blocks the rate-limiting step in the conversion of cholesterol to bile acids, and bile acids play a very important role in the pathogenesis of fatty liver disease.  FXR agonists cause an increase in LDL cholesterol levels and a decrease in HDL cholesterol levels. We don’t know yet whether this will cause long-term negative implications. OCA reduces hepatic triglyceride levels, as well. So, it causes a number of effects that could potentially improve not only steatosis and NASH but also fibrosis. Stephen A. Harrison, MD, COL (Ret.), FAASLD: OCA is an FXR agonist. FXRs are central to multiple key pathways in animal models; they work to reduce portal pressure, and they work on SREBP-1 to ultimately decrease hepatic triglyceride levels. They increase beta-oxidation; they downregulate bile acids through an inhibition of CYP7A1, which ultimately has effects on stellate cell activation and fibrosis. 

http://www.clinicaloptions.com/


REGENERATE: A phase 3 international, randomized, 
placebo-controlled study of obeticholic acid treatment for 

NASH 
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Younossi. EASL 2019. Abstr GS-06. 
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• OCA also associated with improvement in fibrosis staging, NAS parameters, ALT, AST, 
GGT 

 

REGENERATE Secondary 
Endpoints: Changes in Fibrosis 

Younossi. EASL 2019. Abstr GS-06. 

Fibrosis Regression/Progression by ≥ 1 Stage  
(per Protocol With Postbaseline Biopsy) 

OCA 25 mg 
(n = 213) 
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(n = 223) 
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(n = 220) 
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Moderador
Notas de la presentación
ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transferase; NAS, NAFLD activity score; OCA, obeticholic acid.Capsule Summary: https://www.clinicaloptions.com/hepatitis/conference-coverage/vienna-2019/highlights/capsule-summary-slidesets/gs06



REGENERATE: Seguridad. 
• 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) 

Moderador
Notas de la presentación
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



Selonsertib: ASK1 Inhibitor 

Stellate Cell  
↑ Activation 
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Loomba. Hepatology. 2018;67:549. 

ASK1: Apoptosis 
Signal-Regulating Kinase 

• Activated by oxidative stress. 
Promotes cell death, fibrosis, and 
inflammation via JNK and p38 
MAPK.  

• ASK1-/- mice are normal, protected 
in models of liver injury and fibrosis 

 



• Open-label phase II study in 
patients with biopsy-proven 
NASH, NAS ≥ 5, F2-F3 fibrosis (N 
= 72) 

• Improvement in fibrosis 
associated with: 
– Reduction in liver stiffness by 

MR 
– Reduction in collagen content 

and lobular inflammation on liver 
biopsy 

– Improvements in serum 
biomarkers of apoptosis and 
necrosis  

Selonsertib: ASK1 Inhibitor in Patients With NASH at  
Wk 24 

Loomba. Hepatology. 2018;67:549. 
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Moderador
Notas de la presentación
CRN, Clinical Research Network; MRE, magnetic resonance elastography; NASH, nonalcoholic steatohepatitis.Juan Pablo Frias, MD, FACE: Selonsertib was looked at in a phase II study of patients with an NAFLD Activity Score > 5, which is fairly severe NASH, with fibrosis at stage 2 or 3 only. It was a relatively small study of 72 patients.  The graphic shows improvement in fibrosis of at least 1 stage. Again, because of the mechanism of action, we expect most of the effect of this drug to be on fibrosis, which was the primary endpoint for this study. There are small differences in the percentage of patients who experienced worsening of fibrosis, but the data are not statistically significant. We can see in the “considered placebo” arm that 20% of patients experienced improvement in fibrosis without worsening of NASH, and 43% of the patients receiving selonsertib 18 mg/day  experienced improvement in fibrosis. Based on these data, this drug also moved into a phase III trial looking at patients with stage 2, 3, and 4 fibrosis with compensated cirrhosis. Stephen A. Harrison, MD, COL (Ret.), FAASLD: No improvement in NASH resolution was seen when the study was performed in a 24-week open-label phase II study in patients with biopsy-proven NASH who were not yet without cirrhosis. However, it did have an effect on fibrosis. You see that here, as illustrated in the green bar at the bottom, 43% of patients who received selonsertib 18 mg/day and simtuzumab achieved an improvement in fibrosis. This is compared with 30% for the 6-mg dose and 20% for simtuzumab.  A little caveat about simtuzumab: I was the first author who published the paper on simtuzumab in Gastroenterology. Unfortunately, the drug did not work. So, for the purposes of further discussion, simtuzumab is considered placebo in all 3 arms. What we’re really seeing here is a change in fibrosis with 18 mg vs 6 mg vs placebo. You see a dose-response relationship between the 3 doses. Now, the study did not achieve statistical significance in fibrosis improvement. This was thought to be due to a statistical error in that there were not very many patients—an overall of 72 patients, with 30 patients in the 18-mg arm, 27 patients in the 6-mg arm, and 10 patients in the simtuzumab arm. In addition, the study was only 6 months in duration.  However, this drug was able to move forward into phase III clinical trials. There are 2 phase III trials, one in patients with stage 3 fibrosis and another study in patients with well-compensated stage 4 fibrosis. The study was 1 year long in both cases. In total, 800 patients were enrolled onto each cohort. Both studies are fully enrolled. A readout from a study of patients with well-compensated stage 4 fibrosis is also expected in the first quarter this year, with the readout from the stage 3 fibrosis study expected some time in the second quarter. 



Double-blind, placebo-controlled, randomized trial of 
emricasan in subjects with NASH cirrhosis and severe 

portal hypertension 

Garcia-Tsao G, et al. ILC 2019; LB-01 

 BACKGROUND & AIMS  
• Severe PH is a key driver of decompensation 

and worse clinical outcomes 
– Lowering HVPG associated with clinical 

benefit 
• Aim: To establish if emricasan reduces HVPG 

in cirrhosis patients with HVPG ≥12 mmHg 
(open-label study) 

 
 

 METHODS  
• Patients with NASH cirrhosis and BL HVPG 

≥12 mmHg randomized 1:1:1:1 to 
emricasan 5, 25, 50 mg or placebo orally 
twice daily for 48 wks 

– Primary endpoint: 1 follow-up HVPG at Wk 
24 

– All HVPG tracings evaluated by central 
reader 

 RESULTS  
• 263 subjects randomized (59 US/EU sites)  

– 13 discontinued prior to Wk 24  
– 7 had no/unevaluable Wk 24 HVPG 

• Treatment groups were generally balanced  

Population 
characteristics % 
Sex, female 57 
Race, Caucasian 91 
Type 2 diabetes 84 
Compensated 76 
Early 
decompensated 24 

Population 
characteristics Mean (SD) 
Age, years 60.8 (8.8) 
BMI, kg/m2 35.3 (6.9) 
MELD 9.0 (2.5) 
HVPG, mmHg 17.0 (3.6) 

Moderador
Notas de la presentación
Abbreviations: BL, baseline; BMI, body mass index; HVPG, hepatic venous pressure gradient; MELD, Model for End-stage Liver Disease; PH, portal hypertensionFull abstract Double-blind, Placebo-controlled, Randomized Trial of Emricasan in Subjects with NASH Cirrhosis and Severe Portal Hypertension (PH)  Guadalupe Garcia-Tsao, Jaime Bosch, Zeid Kayali, Stephen Harrison, Manal Abdelmalek, Eric Lawitz, Sanjaya Satapathy, Marwan Ghabril, Mitchell Shiffman, Ziad H. Younes, Paul J. Thuluvath, Annalisa Berzigotti, Agustin Albillos, James Robinson, Jean L. Chan, David Hagerty, Arun Sanyal 	Background and Aims: NASH is a leading cause of cirrhosis and liver transplant, and severe PH is a key driver of decompensation and worse clinical outcomes. Lowering hepatic venous pressure gradient (HVPG) has been associated with clinical benefit. Emricasan (oral pan-caspase inhibitor) decreased portal pressure and improved survival in cirrhosis models and in an open-label study reduced HVPG in cirrhosis patients with HVPG ≥12 mmHg. This study aimed to confirm these results.Method: Patients with NASH cirrhosis and baseline HVPG ≥12 mmHg were randomized 1:1:1:1 to emricasan 5, 25, 50 mg or placebo (pbo) orally twice daily for 48 wks, with 1 follow-up HVPG at Wk 24 (primary endpoint) and all HVPG tracings evaluated by a central reader.Results: Of 263 subjects (59 US/EU sites) randomized, 13 discontinued prior to Wk 24 and 7 more had no or unevaluable Wk 24 HVPG. Treatment groups were generally balanced. Overall, mean (SD) age was 60.8 (8.8) years, 57% female, 91% Caucasian, 84% T2DM, BMI 35.3 (6.9) kg/m2, 76% compensated vs. 24% decompensated (only 1 prior event, stable on study entry), 88% Child Pugh A, MELD 9.0 (2.5), HVPG 17.0 (3.6) mmHg. HVPG was reduced in subsets of patients (Table). Treatment-emergent AEs were similar (81.6% combined emricasan vs. 82.1% pbo), with SAEs in 17.9% (emricasan) vs. 11.9% (pbo) and no imbalance in routine labs, vitals, ECGs.Conclusion: Although the primary endpoint was not met, these data suggest that caspase inhibition with emricasan for 24 wks reduced portal pressure in compensated NASH cirrhosis patients with severe PH, especially those with higher baseline HVPG, and support further studies in these patients. Decreases in transaminases suggest an intrahepatic effect with reduction of liver injury. Potential effects on clinical outcomes and full safety data will be evaluated after completion of the 48-wk study.



Double-blind, placebo-controlled, randomized trial of emricasan in 
subjects with NASH cirrhosis and severe portal hypertension 

*p-values (descriptive) for difference in least squares mean vs. placebo; 
†Adjusting for baseline value, cirrhosis status, and/or NSBB use (multiple imputation for overall, observed case for rest); 
‡Post-hoc. 
Garcia-Tsao G, et al. ILC 2019; LB-01 

 RESULTS  
• HVPG was reduced in subsets 

of patients (Table)* 
• TEAEs: 81.6% combined 

emricasan vs. 82.1% pbo 
• SAEs: 17.9% emricasan vs. 

11.9% pbo 
• No imbalance in routine labs, 

vitals, ECGs 

 CONCLUSIONS  Primary endpoint was not met. Data suggest that emricasan for 24 wks reduced 
portal pressure in compensated NASH cirrhosis patients with severe PH (especially higher BL 
HVPG). Decreases in transaminases suggest an intrahepatic effect with reduction of liver injury. 
Clinical outcomes and full safety data will be evaluated after the 48-wk study 

Least squares mean 
change† from baseline at 

Wk 24 

Emricasan  
5 mg 
N=65 

Emricasan  
25 mg 
N=65 

Emricasan  
50 mg 
N=66 

Placebo 
N=67 

HVPG (overall)  -0.6; p=0.96 -0.8; p=0.79 -1.0; p=0.65 -0.4 

HVPG (compensated) -0.8; p=0.10  -0.9; p=0.09 -0.5; p=0.27 +0.2 

HVPG (compensated 
HVPG ≥16 mmHg)‡ -1.6; p=0.01 -1.7; p<0.01 -1.5; p=0.02 +0.5 

Caspase 3/7 -4%; p=0.90 -31%; p<0.01 -37%; p<0.01 -4% 

cCK18 -27%; p<0.01 -32%; p<0.01 -34%; p<0.01 -13% 

ALT -8; p<0.01 -8; p<0.01 -6; p=0.02 -3 

AST -6; p<0.01 -7; p<0.01 -3; p=0.18 -1 

Moderador
Notas de la presentación
Abbreviations: Abbreviations: BL, baseline; ECG, electrocardiogram; HVPG, hepatic venous pressure gradient; Pbp, placebo; PH, portal hypertension;SAEs, serious adverse events; TEAE, treatment-emergent adverse eventFull abstract Double-blind, Placebo-controlled, Randomized Trial of Emricasan in Subjects with NASH Cirrhosis and Severe Portal Hypertension (PH)  Guadalupe Garcia-Tsao, Jaime Bosch, Zeid Kayali, Stephen Harrison, Manal Abdelmalek, Eric Lawitz, Sanjaya Satapathy, Marwan Ghabril, Mitchell Shiffman, Ziad H. Younes, Paul J. Thuluvath, Annalisa Berzigotti, Agustin Albillos, James Robinson, Jean L. Chan, David Hagerty, Arun Sanyal 	Background and Aims: NASH is a leading cause of cirrhosis and liver transplant, and severe PH is a key driver of decompensation and worse clinical outcomes. Lowering hepatic venous pressure gradient (HVPG) has been associated with clinical benefit. Emricasan (oral pan-caspase inhibitor) decreased portal pressure and improved survival in cirrhosis models and in an open-label study reduced HVPG in cirrhosis patients with HVPG ≥12 mmHg. This study aimed to confirm these results.Method: Patients with NASH cirrhosis and baseline HVPG ≥12 mmHg were randomized 1:1:1:1 to emricasan 5, 25, 50 mg or placebo (pbo) orally twice daily for 48 wks, with 1 follow-up HVPG at Wk 24 (primary endpoint) and all HVPG tracings evaluated by a central reader.Results: Of 263 subjects (59 US/EU sites) randomized, 13 discontinued prior to Wk 24 and 7 more had no or unevaluable Wk 24 HVPG. Treatment groups were generally balanced. Overall, mean (SD) age was 60.8 (8.8) years, 57% female, 91% Caucasian, 84% T2DM, BMI 35.3 (6.9) kg/m2, 76% compensated vs. 24% decompensated (only 1 prior event, stable on study entry), 88% Child Pugh A, MELD 9.0 (2.5), HVPG 17.0 (3.6) mmHg. HVPG was reduced in subsets of patients (Table). Treatment-emergent AEs were similar (81.6% combined emricasan vs. 82.1% pbo), with SAEs in 17.9% (emricasan) vs. 11.9% (pbo) and no imbalance in routine labs, vitals, ECGs.Conclusion: Although the primary endpoint was not met, these data suggest that caspase inhibition with emricasan for 24 wks reduced portal pressure in compensated NASH cirrhosis patients with severe PH, especially those with higher baseline HVPG, and support further studies in these patients. Decreases in transaminases suggest an intrahepatic effect with reduction of liver injury. Potential effects on clinical outcomes and full safety data will be evaluated after completion of the 48-wk study.



 

 

 

 

 

 
 In large clinical trials that include paired biopsies, surrogate endpoints 

can be validated against histologic endpoints 

NASH Clinical Trial Endpoints in 
Early Phase II Development 

ALT 
• 10 U/L reduction associated 

with histologic improvement or 
resolution of NASH[1] 

• ≥ 17 U/L reduction predicts 
histologic response[2] 

1. Vuppalanchi. Clin Gastroenterol Hepatol. 2014;12:2121. 2. Loomba. Gastroenterology. 2019;156:88. 
3. Middleton. Gastroenterology. 2017;153:753. 4. Patel. Therap Adv Gastro 2016;9:692.  

Liver Fat Fraction 
(MRI-PDFF) 

 ≥ 5% absolute reduction associated 
with improvement in steatosis[3] 

 ≥ 30% relative reduction associated 
with improvement in NAFLD activity 
score without fibrosis worsening[4] 

Slide credit: clinicaloptions.com 

 

http://www.clinicaloptions.com/


ALT: Correlation With Histologic Response  
 Logistic regression model of factors associated with 

histologic response in a 72-wk study of obeticholic acid in 
adults with NASH (N = 283) 

‒ Histologic response: decrease in NAS by ≥ 2 points with no 
fibrosis worsening 

Loomba. Gastroenterology. 2019;156:88.  

ALT Decrease ≥ 17 U/L as Predictor of Histologic Response 

ALT Decrease at Wk 24 (≥ 17 U/L vs < 17 U/L) 

Odds Ratio (95% CI) 

P < .0001 

1 10 30 20 



 

 

 

 

 

 
 

NASH Objetivos adaptados 
para ensayos clinicos. 

Phase III 
• NASH resolution with no 

worsening of fibrosis 

• Fibrosis improvement with no 
worsening of NASH 

 

 

Phase II 
 ALT reduction 

 Liver fat reduction by MRI-PDFF 

Konerman. J Hepatol. 2018;68:362. 

 



Liver Fat by MRI-PDFF: Correlation With Steatosis Grade at Baseline 
and After Treatment 

Median values given with IQRs, dots are outliers. 

Middleton. Gastroenterology. 2017;153:753. 

Cross-Sectional Correlation 
(Baseline) 

Longitudinal Correlation 
(Wk 72) 
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Notas de la presentación
IQR, interquartile range; PDFF, proton density fat fraction. 



Endoscopic duodenal mucosal resurfacing improves hepatic fat 
fraction, glycaemic and lipid profiles in type 2 diabetes 

1. O’Brien LE, et al. Cell 2011;147:603–14; 2. Gniuli D, et al. Diabetologia 2010;53:2233–40.  
Aithal G, et al. ILC 2019; PS-112 

 BACKGROUND & AIMS    
  

 

 METHODS    
 

 
 
 
 
• Revita-2 (NCT02879383): multicentre study 

with early open-label cohort (training purposes, 
n=24) and randomized double-blind cohort 
(n=108) 

– 17/20 (85%) open-label subjects with MRI-
PDFF data had excess baseline liver fat (>5%) 

• Inclusion criteria: HbA1c 7.5–10%; 24≤BMI≤40; 
≥1 oral medications 

• DMR procedure: single catheter 
 
 

Endoscopic evaluation  
and treatment 

DMR 
Run-in 

Sham 

24 weeks’ follow-on 

Primary endpoint 
24 weeks 

DMR 

48 weeks -30 days 

Confirm blood 
stable glucose 

control/med 
compliance 

High fat +  
sugar diets 

Duodenal 
mucosal 

hyperplasia 

Insulin 
resistance 
syndrome 

Can reversal of hyperplasia alone reverse/ameliorate insulin 
resistance?  

Putative role of duodenal mucosal hyperplasia in metabolic disease 
Duodenal endocrine 

hyperactivity2 
Nutrient-induced stem 

cell division1 

DMR: REVITA single catheter Schematic of DMR 

Aim: Evaluate effect of DMR on glycaemia, 
hepatic fat, and mechanistic endpoints 
 

 

Moderador
Notas de la presentación
Abbreviations: ALT, alanine aminotransferase; BMI, body mass index; DMR, duodenal mucosal resurfacing; HbA1c, glycated haemoglobin; HDI, high-density lipoprotein; HOMA-IR, homeostatic model assessment for insulin resistance; MRI-PDFF, magnetic resonance imaging - proton density fat fraction; NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis; T2DM, type 2 diabetes mellitus; TG, triglycerideFull abstractEndoscopic duodenal mucosal resurfacing improves hepatic fat fraction, glycemic and lipid profiles in type 2 diabetes Guruprasad Aithal2, Naomi Sakai3, Manil Chouhan3, David Hopkins4, Rachel Batterham5, Rehan Haidry6, Bu Hayee7, Jacques Deviere8, Manoel Galvao  Neto 9, Geltrude Mingrone101Nottingham University Hospitals and University of Nottingham, NIHR Nottingham Digestive Diseases Biomedical Research Unit, Nottingham, United Kingdom; 2Nottingham University Hospitals NHS Trust and University of Nottingham, NIHR Nottingham Biomedical Research Centre, Nottingham, United Kingdom; 3University College London, UCL Centre for Medical Imaging, London, United Kingdom; 4King's College Hospital NHS Foundation Trust, Diabetes and Endocrinology, London, United Kingdom; 5University College Hospital, Centre for Obesity Research, Department of Medicine, London, United Kingdom; 6University College Hospital, Gastroenterology, London, United Kingdom; 7King's College Hospital, Gastroenterology,  London, United Kingdom; 8Erasme University Hospital, Gastroenterology, Brussels, Belgium; 9Herbert Wertheim College of Medicine at Florida International University, Department of Surgery, Florida, United States; 10Catholic University, Department of Internal Medicine, Rome, ItalyEmail:   Background and Aims: High fat/sugar diet leads to duodenal hyperplasia in rodent models. In the foregut of subjects with type 2 diabetes (T2D), abnormal entero-endocrine cell population and co-expression of glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic peptide (GIP) has been described. The present study was designed to investigate the effects of endoscopic Duodenal Mucosal Resurfacing (DMR) involving circumferential hydrothermal ablation of post-papillary duodenal mucosa on liver fat and key metabolic endpoints in T2D. Method: Revita-2 (NCT02879383) is a multi-center, randomized, double-blind, sham controlled trial involving T2D subjects. In an open-label training cohort, liver fat content was estimated using local MRI facilities and proton density fat fraction (PDFF) acquisition protocols, before and 12 weeks following DMR. Results: Among 24 subjects (28-75 years; 17/7 male/female; BMI 24-40 kg/m2) with T2DM on oral antiglycemic agents (HbA1c: 7.5-10.0%), 17 (85%) had >5% liver fat at baseline. Following DMR, mean (+/-SEM) weight fell (89.7±1.9 vs 86.6±2.0 kg, p<0.001). Significant improvements were also observed in alanine transaminase (ALT) levels: 35.75±4.08 vs 25.35±1.67 U/L, p<0.001; HbA1c 8.4±0.2% vs 7.4±0.2%, p=0.001; fasting-C-peptide 3.22±0.29 vs 2.66±0.16 ng/ml, p=0.01; HOMA-IR 5.96±0.73 vs 4.14±0.61, p=0.01; ferritin 90.8±16.6 vs 69.4±15.5 ng/ml, p<0.001 and TG/HDL ratio 5.44±1.15 vs 3.92±0.92U/L, p=0.02. Among the 17 subjects with >5% liver fat at baseline, there was a marked reduction in absolute liver fat from 19±2.0% to 12±2.0%, (p<0.001) and relative (-35.8±7.8%, p<0.001) liver fat at 12 weeks. No serious adverse events or unanticipated adverse device effects were observed. Conclusion: Substantial reduction in liver fat and hepatic transaminase indicates therapeutic potential of DMR in non-alcoholic fatty liver disease. In addition, procedure improves insulin sensitivity, glycemic control and lipid profile in T2D. 



Endoscopic duodenal mucosal resurfacing improves hepatic fat fraction, glycaemic and 
lipid profiles in type 2 diabetes 

*Values are all mean (± SEM); n=24 unless indicated; †n=22; ‡n=23; §Subset of 17 subjects with excess baseline liver fat by MRI-PDFF. 
Aithal G, et al. ILC 2019; PS-112 

 
RESULTADOS
   

 

 CONCLUSIONS  DMR was successfully implemented in T2D subjects with a favourable safety/ 
tolerability profile (median procedure time = 45 minutes), and is a promising potential  
treatment for T2D and NAFLD/NASH. Randomized cohort data will follow later this year 
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ALT (U/L): -8.5 ± 2.17 
(p<0.001) 

Revita-2 open-label cohort: change over 12 weeks in ALT and liver MRI-PDFF* 

Baseline and 12-week metabolic and glycaemic 
values* 

Indices Baseline 12 weeks 
P-

value 
HbA1c (%) 8.4 ± 0.2 7.4 ± 0.2 0.001 
Fasting plasma 
insulin† (uIU/ml) 13.6 ± 1.8 9.8 ± 1.1 <0.05 

Fasting C-
peptide (ng/ml) 3.2 ± 0.3 2.7 ± 0.2 0.01 

Fasting TGs 
(mg/dl) 

209.0 ± 
32.0 

150.0 ± 20.0 <0.01 

Fasting HDL 
(mg/dl) 45.7 ± 2.8 49.2 ± 3.2 <0.05 

Ferritin‡ (ng/ml) 90.8 ± 16.6 69.4 ± 15.5 <0.01 
ALT (U/L) 35.8 ± 4.1 27.2 ± 2.4 <0.01 
HOMA-IR† 6.0 ± 0.7 4.1 ± 0.6 0.01 
Body weight (kg) 89.7 ± 1.9 86.6 ± 2.0 <0.01 

18.6% 

11.6% 

Moderador
Notas de la presentación
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Resumen 
• La reduccion ponderal y cambios de estilo de vida  son la piedra 

angular del manejo de la EHGNA 
• Vitamina E, liraglutide  y Pioglitazona ofrecen resultados positivos. 

Se desconoce su seguridad a largo plazo. 
• Multiples dianas farmacologicas en desarrollo 
• Los 2 objetivos histologicos para los ensayos fase III son: 

– Resolución del NASH sin empeoramiento de la fibrosis 
– Mejoria de la fibrosis sin empeoramiento del NASH 

• Los ensayos clinicos de diseño “adaptado” (Fase 2) aportan la 
oportunidad de acelerar el desarrollo. 

• El OCA es el primero de los ensayos Fase III en ofrecer resultados 
positivos. 
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