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Dietary approaches to managing
nonalcoholic fatty liver disease

Abstract: Nonalcoholic fatty liver disease (NAFLD), a multisystem, prevalent liver
disease, can be managed with lifestyle interventions, including diet, given the lack of
well-established pharmacologic therapies. This review explores the different dietary
approaches that have been found effective in the management of NAFLD, offering a

unique resource to healthcare professionals.

By Dalia El Khoury, PhD, RD; Rosemary J. Pauley, APRN; and Carol Lynn Berseth, MD

onalcoholic fatty liver disease (NAFLD) is the
m most prevalent liver disease worldwide, affecting
24% of the adult population."* NAFLD is de-
fined by the presence of more than 5% fat in the liver not

caused by excess use of alcohol, viruses such as hepatitis
B or C, autoimmune hepatitis, use of hepatotoxic drugs,

or rare genetic forms.> When this progresses to non-
alcoholic steatohepatitis (NASH), it is characterized by
inflammation of the liver, which in turn can progress to
cirrhosis and liver failure.* The presence of fat in the liver
is often unrecognized until it is identified incidentally or
has progressed to NASH and/or cirrhosis.

Keywords: diet, healthcare professionals, management, nonalcoholic fatty liver disease (NAFLD),
personalized counseling, toolbox
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There is growing evidence that NAFLD is a multi-
system disease, with multiple mechanisms underlying
its link to increased risk of developing cardiovascular
diseases and type 2 diabetes mellitus (see NAFLD and
increased cardiovascular disease risk).>* In particular, an
interplay between fat accumulation in the liver, hepatic
insulin resistance, and impaired beta-cell function (lead-
ing to type 2 diabetes mellitus), known as the twin cycle
hypothesis, has been described (see Interrelation between
liver and pancreatic diseases).® This hypothesis postulates
that the liver and pancreas cycles are linked by elevated
insulin levels, which drive increased de novo lipogenesis
and the export of hepatic fat metabolites.® The increased
exposure of pancreatic beta cells to these fat metabolites
eventually leads to beta cell failure.
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M Dietary tools to manage NAFLD

Patients generally assume that NAFLD is linked to
overindulgence of fats; however, it is mainly the result
of increased intake of carbohydrates.® Furthermore,
because there is a higher incidence of NAFLD among
those with type 2 diabetes mellitus, it is prudent to
consider screening those patients for the presence of
NAFLD given the absence of reliable screening tools
for NAFLD.

There is no FDA-approved pharmaceutical treat-
ment for NAFLD. Antidiabetic drugs and lipid-
lowering agents have been studied, but current
evidence is insufficient to support their standard use.?
Effective lifestyle interventions including a variety of
dietary approaches are currently the therapeutic
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strategies of choice for NAFLD.>!
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tients with NAFLD. It is worth
noting that, in addition to the
dietary approaches discussed in
this review, alcohol avoidance
and exercise (irrespective of
weight loss) have been estab-
lished as effective strategies for
the management of NAFLD.!"!

Weight loss. Weight reduc-
tion in response to low-calorie
and very-low-calorie diets, inde-
pendent of diet composition, has
been the mainstay treatment
strategy for NAFLD. Weight loss

L !

T Plasma glucose

A

v

Tlslet triacylglycerol

v v

! Insulin response to
ingested glucose

of 7% to 10% is typically recom-

mended. Studies have demonstrated that weight loss
leads to normalization of metabolic disturbances and
improvement in liver health.'*"* These findings were
supported by a recent meta-analysis by Koutoukidis
and colleagues, which evaluated the effect of weight
loss on NAFLD-related biomarkers from 22 clinical
trials.”

However, in one study, individuals with obesity
and NAFLD were found to be less likely to achieve 5%
loss of body weight compared with individuals with
obesity but without NAFLD after 3 months on a
very-low-energy diet.'® These findings suggest that
individuals with NAFLD may face greater metabolic
challenges to achieve clinically significant weight loss.
In addition, a number of factors were reported to
impact long-term adherence to weight management
programs (see A dietary toolbox for HCPs for the man-
agement of NAFLD and Factors affecting long-term
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adherence to weight management programs). Hence,
many patients with NAFLD are likely to require a
greater level of support to adhere to weight loss diets."”
Unfortunately, sustainability of weight loss is difficult
with more than 50% of the weight lost regained within
2 years and nearly 80% regained in 5 years.'® Weight
loss may not be an absolute requirement for metabolic
improvement in patients with NAFLD, as a number
of dietary patterns were also found to be effective ir-
respective of weight loss.

Diets of varied composition. Given the multifac-
torial origin of NAFLD, whole food-based dietary
approaches have been proposed for the management
of its risk factors.”?® However, adherence to these
dietary patterns can be challenging. Nonadherence
of as high as 70% has been reported when regimens
require lifestyle changes and the modification of ex-
isting habits.”!
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A dietary toolbox for HCPs for the management of NAFLD

Dietary approach Advantages

Challenges

Weight loss Less costly

Weight loss effective

Use of specific diets such
as Mediterranean, DASH,
low-fructose, or high-fiber
diet

if maintained

These specific diets may be effective

Adherence difficult

—social, cultural, and psychological stressors
—nutritional, economic, and lifestyle disruption
—family support needed

—hard to sustain

—high incidence of rebound weight gain

Palatability and gastrointestinal issues

Dietary supplements
Adherence easy

Potentially effective when used

Evidence still inconclusive

Costly

Inconsistency in supplement products
Ingredients not fully displayed on the label
Potential contamination

Low adherence to recommendations

Functional or plussed foods
Adherence easy

Potentially effective when used

Evidence still inconclusive
Modestly costly
Accessibility issues

Appropriate selection of food products with min-
imal changes in taste and characteristics

Among the most studied dietary patterns is the
Mediterranean diet for the treatment of NAFLD ir-
respective of weight loss.>*>* Its success is mainly at-
tributed to the diet’s beneficial fatty acid profile with
a rich content of fiber and antioxidants.??> However, a
number of barriers were described including psycho-
logical, behavioral, and practical factors impacting the
process of dietary behavior change and readiness and
ability to adapt to the new dietary patterns.**

The Dietary Approaches to Stop Hypertension
(DASH) diet was initially developed to treat hyperten-
sion.” Emerging studies have also shown a role for this
diet in managing NAFLD, with greater adherence to
the DASH diet resulting in less NAFLD risk and im-
proved NAFLD-related metabolic status in patients
with NAFLD.?** As noted with the Mediterranean diet
and as with any prescribed plan, long-term adherence
to the DASH diet can be difficult.

Data from animal and human studies have impli-
cated added sugars, particularly fructose, in the de-
velopment of NAFLD. Dietary fructose reduction was
found to improve markers of cardiovascular disease
risk in adolescents with NAFLD, even in the absence
of effects on hepatic steatosis.”® Individuals’ prefer-
ences to the palatability of fructose may partly explain

22 The Nurse Practitioner « Vol. 46, No. 2

difficulties in adhering to a low-fructose or fructose-
free diet.”

Diets with higher fiber content have been proposed
for protection against NAFLD; however, studies are
still limited.* Several clinical trials reported improved
liver health and metabolic parameters with increased
fiber intake under energy restriction conditions.’**
One of the proposed mechanisms is the enrichment
of gut microbiota generally seen with increased fiber
consumption.” Industrialized populations appear to
be intolerant to high amounts of fiber due to its gas-
trointestinal adverse reactions; however, tolerability
seems to improve over time as gut microbiota adapts
to a higher fiber intake.*

M Is there a role for dietary supplements

against NAFLD?

A number of dietary supplements were investigated
for the management of NAFLD, and promising find-
ings were reported, although studies in humans are
still inconclusive. These supplements appear to provide
anti-inflammatory benefits rather than exerting direct
effects on the fatty infiltration of the liver.*® To date,
there are no dietary supplements with strong scientifi-
cally proven benefits for NAFLD.
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Vitamin D, a critical factor
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Personalized nutrition for the management of NAFLD
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saturated fatty acids, supple-
mentation with omega-3 has
shown the greatest benefits in children and adults with
NAFLD, including those with NASH. 04!

Consumers are generally drawn to dietary supple-
ments because of their convenience and presumption
of safety and efficacy (compared with pharmaceutical
drugs).* However, dietary supplements are not as well
regulated as foods and drugs.” Quality control stan-
dards for supplements vary by manufacturers, leading
to inconsistencies in composition and purity.** Dis-
crepancies between factual and claimed statements,
claims not supported with scientific evidence, and
cases of contamination are commonly reported.**
Third-party organizations such as the American Bo-
tanical Council are doing extensive work on standards
for confirming the active components of botanicals
and supplements.

The bioavailability of nutrients is another key de-
terminant of the effectiveness of dietary supplements,
with larger doses of these nutrients possibly having
negative effects on the absorption and metabolism of
other nutrients and resulting in unpleasant adverse

www.tnpj.com

reactions.*® Low compliance to long-term use of sup-
plements has also been reported, partly due to misun-
derstanding of instructions, adverse reactions, and
frustration about the frequency and number of pills
to be taken.”” Some supplement users may even have
the fear of being labeled as sick.

B Emerging role of functional foods in the
management of NAFLD

Functional foods, also known as plussed foods, have
emerged as an easier-to-implement approach for the
management of NAFLD. Functional foods are defined
as “whole foods along with fortified, enriched, or en-
hanced foods that have a potentially beneficial effect
on health when consumed as part of a varied diet on
aregular basis at effective levels.”*® Although often used
interchangeably, functional foods are different from
medical foods, which are formulated for the manage-
ment of a disease and prescribed by physicians.*’ Func-
tional foods are a dynamically developing segment of
the food industry given consumers’ increased interest
in foods with health benefits as a means of taking
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Factors affecting long-term adherence to
weight management programs'

Psychological
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Physical
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Behavioral
(diet and physical
activity patterns and
previous weight loss
attempts)

Socio-demographic
(age, gender,
employment status,

and education)

greater responsibility for their own well-being.* Two-
thirds of US grocery shoppers have reported purchasing
a food/beverage specifically to address a health con-
cern.”® Many functional foods can alter the gut micro-
biome, which in turn can increase natural anti-inflam-
matory substances in the body, potentially conferring
beneficial effects on the liver.”!

A number of functional ingredients were explored
for the management of NAFLD, including antioxi-
dants, anti-inflammatory agents, and probiotics. Poly-
phenols like curcumin, resveratrol, and quercetin were
reported to exert beneficial effects on metabolic pa-
rameters in patients at risk for or with NAFLD.>*-*
Other plant-based foods such as milk thistle and black
pepper (piperine) were also investigated.*>® Given the
growing evidence linking NAFLD to gut microbiota,
probiotics have been suggested as another treatment
option for NAFLD and NASH.* In fact, dysbiosis has
been reported in 60% of patients with NAFLD and is
suggested to activate the release of inflammatory cy-
tokines.”® In clinical trials on patients with NAFLD,
supplementation with probiotics improved liver en-
zymes and reduced hepatic fat infiltration.”*® Health
claims on probiotics are not strictly regulated, however,
leading to misunderstanding as mechanisms of action
vary among different species and strains of
microorganisms.®!

Besides the cost, the complexity of product devel-
opment, and the technologic and regulatory obstacles,
consumers’ acceptance of functional foods is essential
for benefits to be realized.*? Scientific research estab-
lishing the bioavailability and clinical efficacy of

24 The Nurse Practitioner « Vol. 46, No. 2

functional ingredients at levels that are physiologically
achievable under typical dietary patterns is needed.*
The interactions between nutrients and nonnutrients
within the food matrix may impact the bioavailability
of the functional nutrients; thus, the selection of an
appropriate product for delivery of functional ingre-
dients is important.®®

Overall, there is still no conclusive evidence on the
effectiveness of dietary supplements and functional
foods in the management of NAFLD especially over
the longer term.

B Personalized nutrition for the management of NAFLD
HCPs play a central role in the management of NAFLD.
Adopting a number of teaching tools aimed at improv-
ing patients’ understanding of the disease and its risks
as well as the importance of following dietary advice
and its role in disease regression is critical.** Healthier
nutritional behavior among patients with NAFLD is
associated with a better understanding of the disease,
trust in the efficacy of dietary approaches, and higher
self-efficacy.®®

HCPs should engage in a patient-centered person-
alized nutrition counseling approach, involving family
members when possible to gain support and avoid
conflicts. General dietary recommendations should
not be given as each person is unique and may react
differently to the same foods.” We recommend design-
ing personalized diets for patients with NAFLD based
on their family history, physiology, lifestyle, diet, and
environment, and assessing their learning styles and
preferences before integrating them into specifically
designed plans that can predict individual responses
to different dietary approaches (see Personalized nutri-
tion for the management of NAFLD).

M Conclusions and recommendations

Dietary modifications can be a key factor in the man-
agement of NAFLD and prevention of progression to
its more severe conditions like NASH, hepatic fibrosis,
and cirrhosis. This review offers a unique dietary tool-
box for HCPs to explore with patients for personalized
and effective management of NAFLD.

While ensuring that the key elements of a patient-
centered counseling approach are in place, our recom-
mendations to HCPs are as follows (see Recommendations
to HCPs when managing patients with NAFLD):

1. Educate on NAFLD pathophysiology, risks, and
risk factors.
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2. Review existing dietary options for treatment.

3. SHARE in decision-making (Seek the patient’s
participation, Help provide options, Assess
patient values, preferences, and risk tolerances,
Reach a decision with the patient, and Evaluate
in an ongoing fashion).

4. Define SMART (specific, measurable, achievable,
realistic, and timely) goals.

5. Plan follow-up sessions to ensure long-term
sustainability. @
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