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ABSTRACT

Nonalcoholic fatty liver disease (NAFLD) is quickly becoming one of the most
prominent causes of liver disease worldwide. The increasing incidence of NAFLD
is tied to the obesity epidemic and the subsequent metabolic derangements brought
along with it. Current efforts to elucidate the mechanism and causes of the disease
have answered some questions, but much remains unknown about NAFLD. The
aim of this article is to discuss the current knowledge regarding the pathogenesis
of the disease, as well as the current and future diagnostic, preventative, and
therapeutic options available to clinicians for the management of NAFLD.
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INTRODUCTION

The problem of obesity has grown
tremendously through the 20" century and
into the 21* century, slowly transforming into
an epidemic. Along with it, nonalcoholic fatty
liver disease (NAFLD) has become one of the
major diseases plaguing the nation and world.
In the United States, NAFLD is the most
common cause of liver disease, representing

over 75% of the chronic liver disease. It also is
one of the most common indications for liver
transplantation, contributing a major burden
to both the morbidity and mortality of the
nation. NAFLD is a disease of all ages, and the
disease has been reported in children as young
as 2 years of age. The prevalence of fatty liver
increases with age in adults, and while the exact
incidence of the disease is unknown, In the
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United States National Health and Nutrition
Examination Survey, 6% of overweight, and
10% of obese adolescents had an elevated
alanine aminotransferase (ALT), although
alcohol use was not excluded.!

Given the increasing prevalence of the
disease, adequate knowledge regarding the
disease is becoming especially important
for physicians and patients. Despite this,
since its description in 1980, nonalcoholic
steatohepatitis (NASH) has been a difficult to
understand and treat for both scientists and
clinicians.?

The spectrum of NAFLD is a continuum
ranging from simple steatosis to NASH and
finally cirrhosis. The defining characteristic
of the disease is the presence of greater than
normal lipid deposition within the liver with
the absence of excessive alcohol consumption
defined as > 20 g/d for men and 10 g/d for
women.’

PATHOGENESIS

Normal liver processing of lipid The liver is
one of the principle regulators of lipid in the
body (Figure 1). Fatty acids in the liver used
for triglyceride (TG) synthesis are provided by
diet, adipose tissue or de novo synthesis from
excess glucose.*

Insulin resistance, frequently found in
those with metabolic syndrome, obesity and/
or diabetes, is frequently considered the
key factor in developing hepatic steatosis.
The progression of steatosis to NASH is a
frequently encountered clinical scenario,
associated with worse outcomes for patients.
A key-defining feature of the NASH is the
presence of inflammation and subsequent
fibrosis. Change of concentration in several
inflammatory cytokines has been implicated
in this progression.’

DIAGNOSIS

Initial evaluation The diagnosis of NAFLD
requires (1) there is hepatic steatosis by imaging
or histology; (2) there is no significant alcohol
consumption; (3) no competing etiologies are
present for hepatic steatosis; and (4) there are
no co-existing causes for chronic liver disease.
Numerous attempts have been made at
creating a noninvasive scoring model to assess
fibrosis in NAFLD. The most extensively
researched model is the NAFLD Fibrosis Score,

which incorporates age, BMI, AST/ALT ratio,
platelet count, and albumin. Incidental finding
of hepatic steatosis is frequently found when a
patient receives a CT. CT without contrast is a
useful modality for assessing the presence and
amount of steatosis, with a sensitivity ranging
from 82% to 95% and a specificity approaching
100%.6

Magnetic resonance spectroscopy (MRS)
represents the most sensitive and specific
imaging modality, with both values being
greater than 90% in most studies(93) and near
100% accuracy in detecting steatosis.

Liver biopsy - Currently, liver biopsy remains
the gold-standard for the diagnosis of NASH
as it serves as the only means of distinguishing
hepatic steatosis from steatohepatitis through
examination of liver histology.”

PREVENTION AND MANAGEMENT

Prevention  While other interventions,
such as alcohol consumption and dietary
supplementation, have been suggested for
disease prevention, at this time none are
recommended by the AGA Furthermore, it is
important to note that the use of preventative
vaccines, such as the hepatitis A and B
vaccines, is recommended in patients suffering
from NAFLD and NASH, in order to prevent
further insult to the already damaged liver.®

Lifestyle modifications The cornerstone
to the management of steatosis and NASH
to date has been lifestyle changes, with the
two most central components being diet and
exercise. Diet and exercise have been proposed
as a treatment option for steatosis and NASH,
however study data is limited to date. Studies
have been held back by the lack of consensus in
regards to the methodology used to determine
whether the disease progressed or improved.’

Other studies have shown an improvement
in the disease through exercise alone. Finally,
studies have shown that diet and exercise
have been successful in preventing steatosis
progression to NASH. Currently the American
Gastroenterology Association recommends
both exercise and healthy weight loss,
either separately or in combination therapy,
as interventions for NASH. While both
interventions are indicated from a general
health perspective and from numerous
studies, it is important to note that presently
the Cochrane Review is unable to make a
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recommendation regarding weight loss in
NAFLD due to the lack of quality data at this
time, highlighting the need for further research
in the area."

Alcohol use is another life style modification
that has been investigated. While the
deleterious effects of heavy alcohol use on the
liver are well established, the moderate use
of alcohol has been investigated in relation
to NAFLD. A 2014 retrospective study
demonstrated patients who were moderate
alcohol users had a decrease in severity of
disease histologically. Other studies have
showed modest wine drinking was correlated
with a decreased prevalence of NAFLD.
Additionally comparison between nondrinkers
and moderate drinkers with NAFLD
demonstrated lower rates of steatohepatitis
in the moderate drinkers. While some benefit
may exist for moderate alcohol consumption,
based on the data no recommendation can be
made regarding alcohol consumption, other
than heavy drinking should be avoided."

Dietary supplementation - Antioxidant
supplementation has been widely
hypothesized to have benefits in patients
with NASH, as oxidative stress is a central
component to liver injury and damage.
Vitamin E is perhaps the most well researched
of the proposed antioxidants. It is important
to note that studies have suggested that
Vitamin E supplementation has been linked
to an increase in all-cause mortality (although
conflicting data has since been published), as
well as prostate cancer. While these risks are
low, it is important for clinicians consider
these risks and discuss them with their patients
before recommending Vitamin E."

Caffeine and coffee use has also been linked
to decreased fibrosis, decreased progression to
steatohepatitis as well as decreased incidence
of the disease amongst its users. On the
other hand, a recent study demonstrated the
protective effects of coffee in women with
NAFLD, however the same effect was not
observed in patients who wused espresso.
While this may suggest that coffee itself may
have protective effect vs caffeine alone, further
studies have found an increased activity of the
autophagy-lysosomal pathways in mice fed
caffeine, inferring a biochemical explanation
for the protective role of caffeine.”

Several other supplements have also
been suggested as treatment options for

NAFLD, none currently embrace enough
evidence to be recommended for widespread
therapeutic use at this time. In a recent meta-
analysis probiotics have been shown to lower
aminotransferases, total cholesterol, TNFa and
improve insulin resistance in NAFLD. Given
the relatively benign nature of probiotics and
their availability over the counter, clinicians
should be aware of their potential benefit
in NAFLD. Ursodeoxycholic acid has been
demonstrated in numerous small studies to
have a benefit on liver enzymes and other
measurable outcomes, however larger studies
did not demonstrate significant histologic
improvement. Omega-3 fatty acids have also
shown promise for treating NASH, several
studies have shown measurable decreases
in ALT and hepatic fat content in patients.
However despite these trials, the efficacious
dose has not been established, histopathologic
data is sparse and high quality randomized
controlled trials have not been done, although
one is in process. High dose niacin therapy
has also been shown to prevent steatohepatitis
and liver deposition in rats, showing promise
as a potential future therapeutic treatment
modality with further research.™

Metformin Due to the link between insulin
resistance and NAFLD, several studies have
investigated the use of oral insulin sensitizing
agents for the treatment of the disease. One
of the most studied insulin sensitizing drugs
is metformin. While several studies have
demonstrated a decrease in ALT and increases
in insulin sensitivity in patients with fatty liver,
few have established histologic improvement.
Another study established that metformin
is less effective at decreasing liver enzymes
and hepatic content than exercise alone;
furthermore in a 2010 study, metformin was
observed to have only a weak improvement
over diet alone. In a study looking specifically
at patients with insulin resistances, without
diabetes, metformin was found to have little
to no histopathologic improvement when
compared to controls, however it should be
noted that this study included small number
of patients and had a significant dropout rate.
Another study comparing metformin,'® vitamin
E and diet similarly showed no histologic
difference, despite ALT improvement. While
there is one small study showing histologic
improvement in NASH patients following a
48 wk treatment period the inconclusive and
conflicting evidence lead to the conclusion that
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further investigations are necessary before
recommending the use of metformin for NASH
without coexisting diabetes.'®

The cardiovascular manifestations of liver
diseases, including NAFLD are commonly seen
and contribute significantly to the morbidity
and mortality of liver disease patients."” Statins
are a commonly prescribed preventative
treatment for patients with cardiovascular
risk factors and disease. The use of statins in
patients with liver disease including NAFLD
has been established as safe and can be used
in the treatment of cardiovascular disease in
these patients. The use of statins as a therapy
targeted specifically at NASH has shown
promise in recent studies.'”® The results have
been mixed, with one early study showing no
improvement in serologic markers, and other
studies showing benefit."”

Treatments for NASH in children do not
differ significantly from those recommended
for adults. Data has shown lifestyle
modification is the mainstay of treatment.’
The largest study of pharmacotherapy for
NASH in children to date was the TONIC
trial in 2011.%! It demonstrated no difference in
children between metformin or vitamin E and
placebo, however the primary outcome of the
study was reduction in ALT. When stratified
for reduction in steatohepatitis in children
with NASH, a 58% improvement was seen in
the vitamin E treatment group (P = 0.006). The
TZDs have not been investigated in children
sufficiently for recommendation.?

CONCLUSION

Finally, NAFLD is a growing problem
worldwide and with the increasing prevalence
and incidence of obesity NAFLD could soon
become an epidemic.” Despite the positive
strides made over the last several years,
much remains to be understood regarding
the mechanism of the disease. Our incomplete
understanding of the pathogenesis is a major
hurdle in the path towards developing
methods for preventing and treating the
disease.** Additionally, the lack of awareness
of the disorder and absence of reliable
noninvasive diagnostic tools, has likely left
many patients undiagnosed.”” For these
reasons, there is a pressing need for further
research into developing additional diagnostic
tools and therapeutic modalities. Until then,
education regarding lifestyle modifications for

at risk populations is imperative.” In NAFLD,
as is the case in many diseases, an ounce of
prevention is worth a pound of cure.
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