
First for Fatty Liver – 
Who will win the race to 
be the first NAFLD 
treatment to market?
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Currently there are no approved pharmacological 
treatments for non-alcoholic fatty liver disease 
(NAFLD), including the subtype non-alcoholic 
steatohepatitis (NASH).  The prevalence of the 
disease is on the rise, as are common comorbidities 
such as diabetes, insulin resistance and obesity 
that contribute to this disease.  NAFLD is a leading 
cause of liver disease and can potentially result in 
hepatocellular carcinoma (HCC).  Over the past few 

years there has been increased interest from our 
Trialtrove clients for clinical trials intelligence on the 
treatment of (NAFLD), including the subtype (NASH). 
In the following report, I will leverage Trialtrove 
data to assess the current industry sponsored trials 
landscape, including patient demographics, trial 
locations and which pharmaceutical companies are 
best positioned to enter the NAFLD market.

Introduction

Ethan Hebert, 
Senior Analyst, Cardiovascular & 
Metabolic/Endocrinology 
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An overview of NAFLD activity to date
As of February 2017, Trialtrove has captured 594 
trials for symptom relief and/or the treatment, 
modification, or cure of NAFLD.  Of these trials, 
one-third are industry sponsored trials (193), 
47% of which are completed or terminated while 
37% are ongoing and 16% planned to initiate.  
Digging deeper into the patient population and the 
breakdown of the NAFLD subtypes, 46% (88) of 
industry trials involve patients with the more serious 
form of NAFLD, NASH, while only 7% (14) target 
patients with simple steatosis, also called non-
alcoholic fatty liver (NAFL).  The majority of industry 

activity involve an unapproved drug (63%, 122 
trials), with nearly half involving patients with NASH 
(55 trials). (Data not shown)

After evaluating the number of industry sponsored 
trial initiations over the past five years (Figure 1), we 
notice a significant increase in trial starts in 2015 
and 2016 as compared to prior years. The number of 
trials starting in 2015 and 2016, more than doubled 
the previous high of 15 in 2013, suggesting an 
initiative in the industry to focus on the NAFLD area. 

Figure 1. Industry Sponsored Non-Alcoholic Fatty Liver Disease Trials by Start Year

Note: Three trials have initiated YTD in 2017

Source:  Trialtrove®, February 2017
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NAFLD is associated with complications of the 
metabolic syndrome including dyslipidemia, obesity, 
insulin resistance and diabetes. The disease can lead 
to further complications as it progresses from simple 
steatosis to NASH leading to fibrosis and cirrhosis.  
Many industry sponsors are recruiting participants 
with these associated diseases to then evaluate 
treatment of these complications in addition to 
the symptoms of NAFLD. In total, 63% (122) of 

industry trials in NAFLD involve an additional disease 
area.  Not surprisingly, hepatic fibrosis is the most 
common with 82 trials, comprising 42% of NAFLD 
research in patients with comorbidities. This was 
followed by type 2 diabetes with 12% (24/122 trials), 
dyslipidemia at 6% (12/122) and both obesity and 
Hepatitis C (HCV) under 5% each of trials evaluating 
the treatment on an additional condition (Figure 2).

Figure 2. Top 5 Disease Complications Evaluated in Industry Non-Alcoholic Fatty Liver Disease Trials

Note: Trials involving multiple disease complications may be counted more than once

Source:  Trialtrove®, February 2017
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Where is the action happening?
As NAFLD is correlated with these comorbid diseases 
commonly found in developed countries, it is not too 
surprising that NAFLD is more prevalent in developed 
countries such as the United States (US).  According 
to a Datamonitor Healthcare disease forecast, 
released in August 2016, 189.6 million cases of 
NAFLD in the US, Japan, and five major EU markets 
(France, Italy, Germany, Spain and the UK) were 
estimated for the year 2015, with the US accounting 
for 52.9% of these cases.  The total for these major 
markets include 50.6 million cases of NASH as well 

as 139.1 million cases of simple steatosis.1

Looking at the top 10 locations of the NAFLD trials 
(Figure 3), the evidence points to the pharmaceutical 
industry targeting more developed countries for 
approval of a compound in NAFLD.  The US is the 
most frequented location, in line with the disease 
burden, and there are 89 trials with site locations 
in the United States, more than tripling the next 
country location, the United Kingdom.

Figure 3. Top Locations for Industry Non-Alcoholic Fatty Liver Disease Trials

Note: Trials involving multiple locations may be counted more than once

1  Datamonitor Healthcare, Non-Alcoholic Fatty Liver Disease: Epidemiology, August 2016

Source:  Trialtrove®, February 2017
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I I/II II II/III III IV

Key players in NAFLD
The majority of industry activity is early stage 
research, with 73% in Phase I to II and only 20 total 
trials in Phase II/II to III. (Data not shown) The top 
five industry sponsors overall, depicted in Figure 4, 
account for 29% of all industry sponsored Phase I to 

II trials.  This is not surprising with the recent uptick 
in trial initiations over the past two years, as well 
as the high number of trials involving unapproved 
drugs (63%).  

Figure 4. Top 5 Industry Sponsors of Non-Alcoholic Fatty Liver Disease Trials by Phase

Source:  Trialtrove®, February 2017

16

14

12

10

8

6

4

2

0

# 
of

 T
ria

ls

Allergen AstraZeneca Genextra Gilead Sciences Pfizer



8 / April 2017 © Informa UK Ltd 2017 (Unauthorized photocopying prohibited.)

The next section focuses on which companies are 
major players and how their programs addressed 
this disease area.

Gilead Sciences is the leading company in this 
space, sponsoring the largest number of trials with 
15, nine of which have completed. Other prolific 
sponsors in the area are AstraZeneca (10), Genextra 
and Allergan (eight for both), and Pfizer rounds out 
the top five with seven (Figure 4). Just outside the 

top five is Conatus Pharmaceuticals with six trials 
(Figure 5).  Many of these companies clearly target 
the more severe indication of NASH. Out of Gilead’s 
15 trials, 66% (10/15) involve patients with NASH.  
Fifty percent of Allergan’s trials (4/8), and 38% of 
Genextra’s research (3/8) also target this patient 
subtype. In contrast, AstraZeneca has a single 
ongoing trial in NASH patients and the only trial 
with NASH patients sponsored by Pfizer has been 
terminated. (Data not shown) 

Figure 5. Top Industry Sponsors in Non-Alcoholic Fatty Liver Disease

Source:  Trialtrove®, February 2017
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Reviewing the top compounds being evaluated by 
industry sponsors (Table 1), only two mechanisms 
of action (MOAs) appear more than once: Lysyl 
oxidase-like 2 inhibitors (two from Gilead), and 
farnesoid X receptor agonists (one from Gilead and 
one from Genextra).

In total, Gilead has six drugs that have been in the 
15 NAFLD trials.  Currently the company has six trials 
ongoing and open to recruitment.  Three involve 
ND-630 a Phase II acetyl coenzyme A carboxylase 
inhibitor and three involve the Phase II farnesoid 
X receptor agonist, GS-9674.  One of these trials 
involves multiple compounds including ND-630, GS-
9674 and selonsertib.

Gilead holds the widest array of top drugs with 
four, all unapproved and three of which are in 
Phase II development while one in Phase III.  The 
company has two Lysyl oxidase-like 2 inhibitors 
in development, simtuzumab in Phase II, and 
selonsertib in Phase III.  Between these two 
compounds, the company has sponsored just 
over 50% of their trials in the NAFLD space with 
their Lysyl oxidase-like 2 inhibitor, showing their 
commitment to this mechanism of action (MOA).  
Currently, selonsertib is in two ongoing trials that 
are still recruiting patients, while all five of the trials 
involving the Phase II compound simtuzumab have 
completed.  Based on this, the company might 
concentrate R&D spending on the Phase III Lysyl 
oxidase-like 2 inhibitor and hold off on initiating any 
further trials with simtuzumab.

Of the top sponsors, Genextra has initiated the 
largest number of trials with a single compound.  
All eight trials sponsored by this company involve 
obeticholic acid, a farnesoid X receptor agonist 
currently approved for primary biliary cirrhosis.  
This compound is involved in a further two studies, 
which are taking place in Japan and sponsored 
by Sumitomo Dainippon Pharma, for a total of 10 
trials, the largest number of NAFLD activity for a 

single drug.  In 2011, the companies entered into an 
exclusive licensing agreement for the development 
and commercialization of obeticholic acid in 
China and Japan for the treatment of chronic liver 
diseases.2

Conatus Pharmaceuticals has sponsored six trials 
evaluating emricasan, a Phase III caspase 8 
Inhibitor which the company acquired as part of 
its acquisition of the Idun subsidiary from Pfizer in 
2010.3  In December 2016, the company announced 
a collaboration and license agreement with Novartis 
for the global development and commercialization 
of emricasan.4  Sixty-seven percent of these trials 
involved patients with NASH.

In November 2016, Allergan completed the 
acquisition of Tobira Therapeutics, which included 
the drugs cenicriviroc, a Phase II CCR2/5 antagonist 
and evogliptin a DPP-IV inhibitor.  Allergan/Tobira 
has six trials total in NAFLD, two of which have 
completed.  There are two ongoing trials, one 
closed for enrollment and one Phase I trial, open 
for patient recruitment evaluating the combination 
with evogliptin for the treatment of NASH.  The 
company has two planned trials.  One Phase II trial 
is in combination with evogliptin in adults with NASH 
and liver fibrosis, planned to start in the second 
half of 2017.  The other is a planned Phase III trial, 
STELLARIS, projected to start in April 2017 involving 
adult NASH subjects with stage 2 to 3 liver fibrosis.5

While a top sponsor in the space, AstraZeneca’s 
activity is spread across a number of different drugs. 
Among their five trials currently recruiting patients, 
two involve unapproved compounds in Phase II 
development, their MicroRNA inhibitor RG-125, and 
an undisclosed compound.  The remaining five trials 
have completed or terminated.  One completed trial 
involved RG-125, while the majority of the remaining 
involved approved diabetes compounds such as 
exenatide and dapagliflozin.

2  Dainippon Sumitomo Pharma, Intercept Pharmaceuticals (2011) Dainippon Sumitomo Pharma and Intercept Pharmaceuticals Announce Agreement 
to Develop and Commercialize Obeticholic Acid (INT-747) for Chronic Liver Disease [Press release]. Note: Intercept is a subsidiary company held by 
Genextra.
3  Conatus Pharmaceuticals, Pfizer (2010) Conatus Pharmaceuticals acquired the product as part of its acquisition of the Idun subsidiary from Pfizer 
[Press release].
4  Novartis (2016) Conatus Pharmaceuticals has entered into an exclusive option, collaboration and license agreement with Novartis for the global 
development and commercialization of emricasan [Press release].
5  Allergan (2016) Allergan Successfully Completes Tobira Therapeutics Acquisition [Press release].
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Drug Name MOA Disease 
Status Sponsor* Number 

of Trials

obeticholic acid farnesoid X receptor agonist Approved*** Genextra/Intercept 
Pharmaceuticals (8)
Sumitomo Dainippon 
Pharma. (2)

10

cenicriviroc CC chemokine receptor 2 
antagonist

Phase II Allergan/Tobira 
Therapeutics

6**

emricasan Caspase 8 Inhibitor Phase III Conatus 
Pharmaceuticals 

6

simtuzumab Lysyl oxidase-like 2 inhibitor Phase II Gilead Sciences 5

volixibat potassium Sodium/bile acid cotransporter 
inhibitor

Phase II Shire 4

selonsertib Lysyl oxidase-like 2 inhibitor Phase III Gilead Sciences 4

orlistat Lipase Inhibitor Approved**** Roche 4

ND-630 Acetyl Coenzyme A carboxytase 
inhibitor

Phase II Gilead Sciences 4

GS-9674 farnesoid X receptor agonist Phase II Gilead Sciences 4

atorvastatin calcium HMGCoA reductase inhibitor Approved Pfizer (2)
Genextra/Intercept 
Pharmaceuticals (1)
Other (1)

4

PMK-N01GI1 AMPK Stimulant Phase III PharmaKing 2

elafibranor Peroxisome proliferator-
activated receptor alpha agonist

Phase III Genfit 2

Source: Trialtrove®, Pharmaprojects®, February 2017

Note: Trials involving multiple drugs may be counted more than once
*() denotes number of trials sponsored where multiple sponsors have initiated trials involving a particular compound
**One trial is a Planned Phase III
***Approved for the treatment of primary biliary cholangitis (PBC)
****Approved for the treatment of type 2 diabetes and obesity 

Table 1. Top Non-Alcoholic Fatty Liver Disease Compounds by Number of Trials and/or Disease Status
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Conclusions
As there are currently no products approved to 
treat NAFLD and its prevalence is increasing across 
the globe, pharmaceutical companies have begun 
to invest in researching the NAFLD area in earnest, 
primarily focusing on recruiting NASH patients rather 
than patients with simple steatosis.  Additionally, 
the trials are including patients with comorbid 
conditions associated with NAFLD, such as the more 
serious liver disease, fibrosis.  With the recent influx 
of trial starts, more than half of the trials evaluating 
NAFLD involve a novel compound (56%) in Phase 
I – II development (108 trials).  Gilead is positioned 
with the most trials in a variety of MOAs including 
a farnesoid X receptor agonist, Acetyl Coenzyme A 
carboxytase inhibitor and two Lysyl oxidase-like 2 
inhibitors, one of which is in Phase III development.  
The only other unapproved compound in Phase III 
development by a top sponsor is Conatus’ caspase 
8 Inhibitor, emricasan.  The industry trend clearly 
is pointing towards focusing on getting a novel 
compound approved for treating NAFLD.  However, 

Genextra has put all eggs in one basket by only 
conducting trials for its farnesoid X receptor agonist, 
obeticholic acid which has previously been approved 
for primary biliary cholangitis.  Other pharmaceutical 
companies like AstraZeneca are using a broad 
approach, conducting trials in both approved and 
unapproved compounds.

The race is on to see which company will be first 
to have a compound approved for the treatment 
of NAFLD, more specifically NASH.  It remains to 
be seen which approach will prevail – utilizing an 
approved product, obeticholic acid, as Genextra; 
pursuing a novel Phase III compound such as 
Conatus’ emricasan or Genti’s elafibranor; or a multi-
pronged approach with multiple Phase II and III 
drugs such as Gilead?  One thing seems clear, Gilead 
is committed to the market space having a back-up 
compound of their lead MOA, a Lysyl oxidase-like 2 
inhibitor.  
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