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Nonalcoholic fatty liver
disease: another leap forward

Manal F. Abdelmalek

In 2020, there have been substantial advances in nonalcoholic fatty liver
disease mechanisms, diagnostics and treatment. Key developments
include the identification of a cellular and tissue signature to provide new
insights into pathophysiology, advancements in non-invasive diagnostics
and publication of interim results of the first phase lll trial to demonstrate

improvement in hepatic fibrosis.

The field of nonalcoholic fatty liver disease
(NAFLD) and its progressive form, nonal-
coholic steatohepatitis (NASH), has, despite
the challenges of the coronavirus disease 2019
(COVID-19) pandemic, continued to rapidly
evolve in 2020. A change of nomenclature
from NAFLD to metabolic associated fatty
liver disease (MAFLD) has been proposed’,
but the definition and terminology for clinical
practice and clinical trials requires further
deliberation and consensus. The vast number
of publications and new therapeutic targets
for NAFLD/NASH make it impossible to
keep abreast of the relevant information.
However, if we look at the studies published
in late 2019 and in 2020, common themes
emerge: a deeper understanding of disease
pathogenesis, new and improved diagnostic
and staging tools, and moving a step closer
to FDA-approved therapies. Three papers in
particular advanced these themes.

NAFLD ranges from simple steatosis to
NASH with or without hepatic fibrosis in the
absence of excessive alcohol intake. Whereas
steatosis is not associated with an increase in
liver-related morbidity or mortality, NASH
can progress to more-severe stages such
as cirrhosis and hepatocellular carcinoma,
leading eventually to liver failure and liver
transplantation”. Histopathological analysis
remains the ‘gold standard’ to diagnose liver
injury. However, invasiveness, risk and cost
are issues. In addition, the poor inter-observer
variability and modest intra-observer vari-
ability of liver biopsy analysis results in sub-
optimal reliability in measuring a treatment
effect in clinical trials’.

High-definition medicine is emerging as an
integrated approach to profile and restore
an individual’s health using multi-parametric
analytical and therapeutic technologies. The
3D bile canalicular structure of the liver makes
it an ideal organ for geometrical modelling

and analysis of the liver microstructure and
prediction of liver pathobiology.

To quantitatively characterize the tran-
sition from simple steatosis to early NASH,
Segovia-Miranda et al.” imaged and digitally
reconstructed human liver tissue in both 2D
and 3D from biopsy samples of healthy indi-
viduals as controls (n=6), healthy individuals
with obesity (n=4), people with simple ste-
atosis (n=8) and those with early NASH
(n=7). Tissue sections were antigen-retrieved,
stained for bile canaliculi, sinusoids, nuclei,
lipid droplets and cell borders, and cleared
and imaged at high resolution using multi-
photon microscopy. Alterations in hepato-
cyte and lipid droplet size and distribution
(along the central-to-portal vein axis) had
the potential to discriminate simple steatosis
from early NASH. Using a machine-learning
framework, analysis of the bile canalicular
features coupled with biliary flow dynamic
simulations, which predicted increased peri-
cellular biliary pressure and micro-cholestasis,
consistent with elevated cholestatic biomark-
ers in patient sera, identified pathobiological
processes in early NASH.

Such approaches could enable the devel-
opment of a quantitative tool for early disease
diagnosis, assess disease progression and/or
tailor therapeutic options to the functional
status of the liver tissue in a personalized
approach. Indeed, evidence suggests that bile
acid signalling and metabolism and bile acid
homeostasis are disrupted in patients with
NAFLD, and that drugs targeting the farne-
soid X receptor (FXR)-fibroblast growth
factor 19 axis or bile acid conjugates might be
beneficial in the treatment of NASH"~". This
approach might help to identify new biomark-
ers for diagnosis (such as of simple steatosis,
NASH and NASH with advanced hepatic
fibrosis) and predict the functional status of
the tissue, enabling identification of patients
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who will develop a negative clinical outcome
from NAFLD/NASH.

A major priority and clinical necessity is
the ability to identify patients with NASH
who are at greater risk of progression to cir-
rhosis and who are candidates for clinical
trials and emerging pharmacotherapies.
Also in 2020, Newsome et al.® published the
FibroScan-AST (FAST) score, a score for
the non-invasive identification of patients
with significant NASH (NAFLD activity
score 24) and liver fibrosis (2F2) to identify
those patients at increased risk of disease
progression. This prospective study was
conducted in a derivation cohort (n=350)
and validated in multiple global cohorts
(n=1,026) from North America, Europe and
Asia. Five predictors of NAFLD and associ-
ated liver injury were considered: liver stiff-
ness measurement by vibration-controlled
transient elastography, controlled attenua-
tion parameter, aspartate aminotransferase
(AST), alanine aminotransferase (ALT) and
AST:ALT ratio. A model employing liver stiff-
ness measurement by vibration-controlled
transient elastography, controlled attenuation
parameter and AST had the best predictive
properties.

Cut-off was 0.35 for sensitivity of 20.90
and 0.67 for specificity of 20.90 in the deri-
vation cohort, leading to a positive predictive
value of 0.83 (84 of 101), a negative predic-
tive value of 0.85 (93 0of 110) and an area under
the ROC curve 0f0.90 (95% CI 0.76-0.85). The
researchers demonstrated that, if the FAST
score was used to screen patients into clini-
cal trials, the screen failure rate would drop
from 50% with increasing FAST cut-offs,
thereby facilitating the more accurate identi-
fication and selection of candidates for drug
trials and reduce the number of unnecessary

Key advances

¢ Spatially resolved 3D models of human liver
tissue identify quantitative multiparametric
cellular and tissue signatures to define
disease progression and provide new
insights into nonalcoholic fatty liver disease
pathophysiology*.

® The FibroScan-AST (FAST) score non-
invasively identifies patients at risk of
progressive nonalcohoholic steatohepatitis
(NASH) for clinical trials and potentially
in clinical practice, reducing unnecessary
liver biopsies in patients unlikely to have
significant disease®.

* The positive results of the phase Il
REGENERATE month-18 interim analysis
demonstrated a dose-dependent
improvement in NASH-related hepatic
fibrosis, an outcome that is reasonably
likely to render a clinical benefit®.
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liver biopsies. When compared with Fib-4

and NAFLD fibrosis score, discrimination

was significantly higher for the FAST score.

Further research to evaluate the performance

of the FAST score is now required to tran-

sition the use of such predictive models to
primary care.

As the clinical burden of NASH has become
increasingly clear, so too have challenges to
developing effective treatment. There are cur-
rently no FDA-approved pharmaceutical ther-
apies for NASH. However, 2020 marks a year
of hope and cautious optimism as we begin to
see change, despite multiple previous failures,
in the therapeutic landscape of NASH. Late
2019 saw the publication of the first interim
analysis of an ongoing multi-centre, rand-
omized, placebo-controlled phase III trial
evaluating obeticholic acid (OCA), a potent
and selective FXR agonist, for the treatment
of NASH®. Activation of the FXR can reduce
hepatic fibrosis and inflammation®. FXR reg-
ulates lipid and glucose metabolism through
a complex pathway involving multiple target
genes, cytochromes and enzymes. But, ulti-
mately, when activated, it converts cholesterol
into bile acids, puts glucose into storage and
reduces storage of fat. The REGENERATE
study investigators recruited 931 patients with

stage F2-F3 fibrosis (311 in placebo group,
312 in the OCA 10 mg group and 308 in the
OCA 25mg group). Fibrosis improvement
was achieved in 12%, 18% and 23% of patients
in the placebo, OCA 10mg and OCA 25mg
groups, respectively’. Mild-to-moderate pru-
ritus was observed in 19%, 28% and 51%
of patients in the placebo, OCA 10mg and
OCA 25mg group, respectively, with a simi-
lar incidence of serious adverse events across
treatment groups. Patients receiving OCA
were more likely to require a statin com-
pared with placebo, which tempered the LDL
increases. This study is ongoing to assess
clinical outcomes.

Although the ultimate approval of OCA
for NASH has been delayed by the COVID-19
pandemic and the FDASs request for additional
post-interim safety and efficacy data, drug
development pioneers of the NASH therapeu-
tic landscape have unequivocally advanced
the field. Stabilization and reversal of fibro-
sis, the primary predictor of liver-related and
all-cause mortality, is paramount to improv-
ing clinical outcomes. Meeting this end point
has proven to be a difficult task, with multi-
ple agents failing to attain this elusive goal’;
however, OCA, a first-in-class FXR agonist,
is paving the way to finishing a race that
started nearly 40 years ago, with the first
reporting of NASH as a disease entity"’.

These three studies each contribute to a
complex field, whether it is with novel tools to
facilitate clinical research and to better define
disease mechanisms and efficacy end points
or whether it is to bring us one step closer to
new therapeutics. We must now utilize, fur-
ther validate and build upon these findings
and the lessons learned as we continue to
aim to improve outcomes for patients with
NAFLD/NASH.
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