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Nonalcoholic fatty liver disease (NAFLD) is the
leading cause of chronic liver disease. Most
cases are diagnosed incidentally in the pri-

mary care or hospital setting on the basis of elevated
liver enzyme levels or hepatic steatosis on imaging.
NAFLD encompasses a wide spectrum: The vast
majority of patients have nonprogressive nonalcoholic
fatty liver, and a few of those develop progressive
liver injury, inflammation, and fibrosis, a condition
termed nonalcoholic steatohepatitis. Cardiovascular
disease is the leading cause of death in patients with
nonalcoholic fatty liver disease. Persons with nonal-
coholic steatohepatitis have increased liver-related
mortality. In the absence of regulatory agency–ap-
proved drugs, lifestyle modification and weight loss
remain the cornerstones of NAFLD therapy.
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Nonalcoholic fatty liver disease
(NAFLD) has significantly in-
creased in prevalence in parallel
with increasing obesity and is
now the most common cause
of chronic liver disease in the
United States and worldwide (1).
NAFLD is a heterogeneous disor-
der that can be categorized his-
tologically into nonalcoholic fatty
liver (NAFL) (also called isolated
hepatic steatosis) in more than
80% of patients or nonalcoholic
steatohepatitis (NASH) in fewer
than 20%. Table 1 lists the defini-
tions of NAFLD and related disor-
ders. Historically, the histologic
presence of 5% or greater hepa-
tocellular steatosis has defined
NAFLD. Persons with NAFL lack
the features necessary for a histo-
logic diagnosis of NASH (inflam-
mation, hepatocyte ballooning,
and hepatic injury with or without
fibrosis). Although imaging tests,
such as ultrasonography and
magnetic resonance imaging
(MRI), can detect hepatic steato-
sis and are increasingly accepted
as surrogates for histologic test-
ing, the current gold standard for
diagnosis of NASH is liver biopsy.
NAFLD encompasses the entire
spectrum of fatty liver disease.
NAFL is characterized by steato-
sis alone; NASH is characterized
by histologic evidence of injury
and inflammation, with or without
fibrosis; and when fibrosis pro-
gresses to cirrhosis, it is referred
to as NASH cirrhosis.

With increasing rates of obesity
and metabolic syndrome, NAFLD
is now the leading cause of liver
enzyme abnormalities in the
United States. Studies estimate
that 75 to 100 million persons in
the United States (30% to 40% of
the adult population) probably
have NAFLD, of whom the vast
majority have NAFL and an esti-
mated 16 million (5% of the adult
population) have NASH (2, 3).

Due to the high prevalence of
NAFLD, incidentally found liver

enzyme abnormalities and hepatic
steatosis on routine work-up or
imaging are becoming increas-
ingly frequent. NAFLD is also the
most common cause of crypto-
genic cirrhosis and is the leading
cause of liver disease in children
(2). Patients with NAFLD have
higher overall mortality, particu-
larly from cardiovascular disease,
cancer, and complications of liver
disease, all of which necessitate
increased vigilance in their care
(2). Given the number of affected
persons and associated comor-
bidities, NAFLD is a significant
economic and health care
burden (4).

The distinction between NAFL
and NASH is important because
they have different prognoses.
NAFL follows an indolent course,
whereas patients with NASH are
at risk for fibrosis progression,
cirrhosis, hepatic decompensa-
tion, and hepatocellular carci-
noma (HCC) over time and com-
prise the most concerning cases.
Fibrosis progression is typically
slow: Years are needed to move
from one stage of fibrosis to the
next, although rapid progression
has been reported in 5% to 18%
of patients with NASH (3, 5). Al-
though only roughly 10% to 30%
of patients with NASH develop
cirrhosis, the high prevalence of
NAFLD makes this a substantial
number of persons who will re-
quire extensive health care re-
sources for end-stage liver dis-
ease. It also contributes to the
economic burden of lost produc-
tivity and increased health care
costs. Of note, NASH cirrhosis is
currently the second most com-
mon indication for liver trans-
plant and is projected to become
the leading indication by 2020
(6). As a result, it is important for
internists to be familiar with the
diagnosis and management of
NAFLD.

Obesity and other components
of metabolic syndrome are prev-

1. Williams CD, Stengel J,
Asike MI, Torres DM, Shaw
J, Contreras M, et al. Prev-
alence of nonalcoholic
fatty liver disease and
nonalcoholic steatohepati-
tis among a largely
middle-aged population
utilizing ultrasound and
liver biopsy: a prospective
study. Gastroenterology.
2011;140:124-31. [PMID:
20858492]

2. Chalasani N, Younossi Z,
Lavine JE, Charlton M,
Cusi K, Rinella M, et al.
The diagnosis and man-
agement of nonalcoholic
fatty liver disease: practice
guidance from the Ameri-
can Association for the
Study of Liver Diseases.
Hepatology. 2018;67:
328-57. [PMID:
28714183]

3. Rinella ME. Nonalcoholic
fatty liver disease: a sys-
tematic review. JAMA.
2015;313:2263-73.
[PMID: 26057287]

4. Younossi ZM, Blissett D,
Blissett R, Henry L,
Stepanova M, Younossi Y,
et al. The economic and
clinical burden of nonalco-
holic fatty liver disease in
the United States and
Europe. Hepatology.
2016;64:1577-86. [PMID:
27543837]

5. Torres DM, Williams CD,
Harrison SA. Features,
diagnosis, and treatment
of nonalcoholic fatty liver
disease. Clin Gastroenterol
Hepatol. 2012;10:837-58.
[PMID: 22446927]

6. Charlton MR, Burns JM,
Pedersen RA, Watt KD,
Heimbach JK, Dierkhising
RA. Frequency and out-
comes of liver transplanta-
tion for nonalcoholic ste-
atohepatitis in the United
States. Gastroenterology.
2011;141:1249-53.
[PMID: 21726509]

7. Subichin M, Clanton J,
Makuszewski M, Bohon A,
Zografakis JG, Dan A. Liver
disease in the morbidly
obese: a review of 1000
consecutive patients un-
dergoing weight loss
surgery. Surg Obes Relat
Dis. 2015;11:137-41.
[PMID: 25701959]

8. Leite NC, Salles GF, Araujo
AL, Villela-Nogueira CA,
Cardoso CR. Prevalence
and associated factors of
non-alcoholic fatty liver
disease in patients with
type-2 diabetes mellitus.
Liver Int. 2009;29:113-9.
[PMID: 18384521]

9. Sookoian S, Pirola CJ.
Meta-analysis of the influ-
ence of I148M variant of
patatin-like phospholipase
domain containing 3 gene
(PNPLA3) on the suscepti-
bility and histological
severity of nonalcoholic
fatty liver disease. Hepa-
tology. 2011;53:1883-94.
[PMID: 21381068]

� 2018 American College of Physicians ITC66 In the Clinic Annals of Internal Medicine 6 November 2018

Downloaded from https://annals.org by Simerjot Simerjot Jassal on 08/18/2019



alent in patients with NAFLD;
conversely, those with obesity,
metabolic syndrome, dyslipide-
mia, and diabetes have the great-
est risk for NAFLD (7, 8). Other
associated conditions include
polycystic ovarian syndrome, hy-
pothyroidism, obstructive sleep
apnea, hypopituitarism, hypogo-
nadism, pancreaticoduodenal
resection, and psoriasis (3).

NAFLD is more prevalent in men
than in women and in Hispanic
patients than in non-Hispanic
white patients; disease preva-
lence and severity both seem to
increase with age (2). Persons
with the I148M variant of PNPLA3
are at greater risk for and in-
creased severity of NAFLD (9).
Several other genetic polymor-

phisms that confer NAFLD risk
have been described, including
TM6SF2. The heritability of NAFLD
has been shown in studies in
which hepatic steatosis and fibro-
sis correlate between monozy-
gotic but not dizygotic twins,
suggesting that common genes
may influence the pathogenesis
of both steatosis and fibrosis (10).
A recent familial study showed
that first-degree relatives of pa-
tients with NASH cirrhosis have a
12-fold increased risk for ad-
vanced fibrosis compared with
controls without a family history
of NASH. However, no genetic
or environmental factors have
been identified that provide
a mechanistic basis for this
association (11).

Diagnosis
What are the characteristic
symptoms of NAFLD?
Patients with NAFLD are typically
asymptomatic, and the condition
is often found incidentally when
liver enzymes are elevated on
routine laboratory work-up or
hepatic steatosis appears on im-
aging for unrelated conditions. If
present, symptoms usually reflect
more advanced liver disease or
coexisting conditions and are
typically nonspecific (5). Pruritus,
jaundice, and sarcopenia sug-

gest advancement of fibrosis.
Once the disease has progressed
to NASH cirrhosis, symptoms are
similar regardless of the cause
(12). Muscle loss and sarcopenia
may be underestimated in obese
persons due to masking by
adiposity.

What should the physical
examination include?
Examination of a patient with
suspected NAFLD should be fo-
cused. Clinicians should look for

Table 1. Definitions

Term Definition Prevalence Prognosis

NAFLD Encompasses the spectrum of fatty
liver disease without significant
alcohol consumption

Estimated 25%–52% of global
population (47) and 2.8%–46% of
U.S. population (48)

NAFL ≥5% hepatic steatosis without
evidence of hepatocellular injury
(hepatocyte ballooning) or
fibrosis

>80% of patients with NAFLD (47) Minimal risk for progression to
cirrhosis

NASH ≥5% hepatic steatosis with
inflammation and hepatocellular
injury with or without fibrosis

≤20% of patients with NAFLD;
estimated 1.5%–6.45% of general
population (47)

11% progress to cirrhosis over
15 y (3)

NASH cirrhosis Presence of cirrhosis with current or
past histologic evidence of
steatosis

10%–30% of patients with NASH About 31% have decompensation
over 8 y; about 7% develop
hepatocellular carcinoma over
6.5 y (3)

NAFLD = nonalcoholic fatty liver disease; NAFL = nonalcoholic fatty liver; NASH = nonalcoholic steatohepatitis.
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physical signs associated with
other liver diseases, such as Kayser–
Fleischer rings; assess whether
characteristics of metabolic syn-
drome are present; and carefully
examine the abdomen for hepato-
megaly, the most common find-
ing, although this may be limited
by the presence of abdominal fat.
If cirrhosis is suspected, clinicians
should check for stigmata of
chronic liver disease, including
ascites, splenomegaly, caput me-
dusa, spider telangiectasia, palmar
erythema, asterixis, and muscle
wasting (12).

What other conditions should
clinicians consider?
A diagnosis of NAFLD requires
confirmation of hepatic steatosis
on imaging or liver biopsy and
exclusion of significant alcohol
consumption, competing causes
of hepatic steatosis, and coexist-
ing causes of chronic liver dis-
ease. Therefore, alcoholic liver
disease and all potential causes
of chronic liver disease must be
ruled out before NAFLD can be
diagnosed.

In clinical studies of NASH, signif-
icant alcohol consumption is de-
fined as more than 21 standard
drinks per week in men and more
than 14 standard drinks per week
in women over a 2-year period
preceding baseline liver histo-
logic testing (13). The National
Institute on Alcohol Abuse and
Alcoholism defines a standard
alcoholic drink as any drink con-
taining about 14 grams of pure
alcohol (13). Alcoholic and nonal-
coholic liver disease can occur
concomitantly, and differentiat-
ing between them can be chal-
lenging. The alcoholic liver disease–
NAFLD index (ANI) uses mean
corpuscular volume, the aspar-
tate aminotransferase (AST)-to-
alanine aminotransferase (ALT)
ratio, body mass index (BMI), and
sex to predict the likelihood of
alcoholic liver disease. An ANI

exceeding 2.2 indicates a 92.4%
probability of alcoholic liver dis-
ease, whereas an ANI less than
–2.2 indicates a 91.8% probability
of NAFLD (14).

Hepatic steatosis secondary to
metabolic perturbations or drug-
induced steatosis is not classified
as NAFLD. Examples include re-
feeding syndrome; toxin expo-
sure; conditions causing severe
weight loss, such as jejunoileal
bypass, gastric bypass, and se-
vere starvation; and medications,
such as amiodarone, diltiazem,
tamoxifen, steroids, and highly
active antiretroviral therapy (5).
Similarly, hepatic steatosis due to
other underlying liver diseases,
such as alcoholic steatohepatitis,
Wilson disease, or chronic hepa-
titis C, is not classified as NAFLD.
Competing causes of steatosis
need to be carefully evaluated,
including medications, toxins,
surgery, and social causes. Other
coexisting causes of chronic liver
diseases must also be excluded,
including alcoholic liver disease,
hemochromatosis, autoimmune
liver disease, chronic viral hepati-
tis, �1-antitrypsin deficiency, Wil-
son disease, and drug-induced
liver injury (Table 2). In addition,
the patient should be evaluated
for disorders that are commonly
associated with NAFLD, particu-
larly obesity, type 2 diabetes, hy-
pertension, and dyslipidemia.
Other disorders associated with
NAFLD include chronic kidney
disease, hypothyroidism, poly-
cystic ovarian syndrome, gall-
stones, idiopathic venous throm-
boembolism, obstructive sleep
apnea, and atherosclerosis (2)
and for conditions that confirm
the diagnosis of NASH.

What laboratory tests should
be ordered?
For a definitive diagnosis of
NAFLD, laboratory testing should
be done to rule out alternate
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causes of steatohepatitis as well
as coexisting causes of chronic
liver disease (Table 2). In addi-
tion, a routine comprehensive
metabolic panel can be used to
assess liver enzymes (AST, ALT)
for evidence of hepatitis, albumin
and prothrombin time can be
measured for liver synthetic func-
tion, and sodium and creatinine
levels can be measured to check
for complications of cirrhosis.
The complete blood count can
be useful to evaluate platelet
count, which is sensitive but not
specific for portal hypertension.
These laboratory tests are used
in noninvasive scoring systems to
evaluate fibrosis stage and to
estimate prognosis once cirrhosis
develops using, for example, the
Model for End-Stage Liver
Disease.

Laboratory features of patients
with NAFLD can be nonspecific.
When present, they can include
an AST-to-ALT ratio less than 1 in
most patients, 2- to 4-fold eleva-
tions in serum AST and ALT lev-

els, slightly elevated serum alka-
line phosphatase levels in one
third of patients, normal serum
bilirubin and albumin levels, pro-
thrombin time, and mildly ele-
vated serum ferritin levels. Anti-
nuclear and anti–smooth muscle
antibodies elevated at low titers
(<1:320) are not uncommon; in
some studies, the prevalence of
positive autoimmune markers
has been noted to be 20% in
NAFLD (5). Of note, up to one
third of patients have no enzyme
abnormalities, and even with the
development of NASH, enzyme
levels can remain normal. How-
ever, there are no guidelines to
screen for NAFLD—for example,
with abdominal ultrasonography—
in at-risk populations (5). This is
primarily driven by the rationale
that NAFLD management would
be similar to that of the underly-
ing risk condition (e.g., weight
loss for obesity, and weight
loss and glycemic control for
obesity-associated type 2 diabe-
tes mellitus).

Table 2. Differential Diagnosis of Chronic Liver Disease

Disorder Work-up to Help Rule Out Disorder Characteristics Suggestive of Disorder

Alcoholic liver disease Social history; calculation of AST–ALT ratio (>2) Significant history of alcohol use;
alcoholic liver disease/NAFLD index
>2.2

Hemochromatosis Ferritin test (1); transferrin saturation test (1); HFE
gene testing

Increased skin pigmentation;
diabetes; testicular atrophy and
decreased libido; cardiomegaly

Chronic viral hepatitis HCVAb test; HBsAg test; HBsAb test; HBcAb test No steatosis; risk factors for illicit
injection drug use; risky sexual
behaviors; transfusions

�1-Antitrypsin deficiency �1-Antitrypsin phenotyping Associated lung disease, vasculitides
Autoimmune liver

disease
Antinuclear antibody test (1); anti–smooth muscle

antibody test (1); serum IgG measurement (1)
No steatosis; history of other

autoimmune disorders (type 1
diabetes mellitus, Graves disease,
ulcerative colitis); very high liver
enzyme levels; high globulin levels

Wilson disease Ceruloplasmin test; measurement of urinary
copper excretion

Young age; associated neuro-
psychiatric symptoms; Kayser–
Fleischer rings

Drug-induced liver injury AST measurement; ALT measurement;
medication/toxin exposure history

No steatosis; elevation of liver enzyme
levels after onset of medication use;
levels normalize with discontinua-
tion of use of offending medication

ALT = alanine aminotransferase; AST = aspartate aminotransferase; HBcAb = hepatitis B core antibody; HBsAb = hepatitis B
surface antibody; HBsAg = hepatitis B surface antigen; HCVAb = hepatitis C virus antibody; NAFLD = nonalcoholic fatty liver
disease.
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What is the role of imaging?
Imaging tests for diagnosing
NAFLD can detect fat in the liver
and characterize fibrosis. Al-
though biopsy is the gold stan-
dard for determining the cause
of disease and assessing its se-
verity, this technique is limited by
cost and sampling error. It is also
invasive and associated with risk
for rare but serious complica-
tions, including hemorrhage and
death. Imaging should be done
to evaluate patients with unex-
plained liver enzyme abnormali-
ties and to confirm suspicions of
NAFLD. Ultrasonography is 100%
sensitive and computed tomog-
raphy (CT) is 93% sensitive for
detecting fat in the liver if hepatic
steatosis exceeds 33% (15). How-
ever, sensitivity decreases along
with the degree of steatosis.

Controlled attenuation parameter (CAP) is a
new technology for detecting and quantifying
steatosis. Unlike routine ultrasonography and
CT, which only determine whether steatosis is
present, CAP provides a numerical and contin-
uous assessment of hepatic steatosis. In stud-
ies that compared CAP performance with liver
biopsy (16), a CAP exceeding 215 dB corre-
lated with 10% or more hepatic steatosis and
had a sensitivity of 90%. Magnetic resonance
spectroscopy is the most sensitive noninvasive
method for detecting hepatic steatosis, with an
accuracy of 100% in detecting steatosis greater
than 5.6% (17).

MRI-derived proton density fat
fraction (MRI-PDFF) is a newer
imaging method that allows fat
mapping of the whole liver and
yields results that closely corre-
late with liver biopsy (18). Studies
show MRI-PDFF to be superior to
biopsy in evaluating liver fat con-
tent (19), and it is increasingly
being used as a quantitative,
noninvasive, imaging-based bio-
marker to better characterize
NASH in clinical trials (20). The
initial choice of test should con-
sider radiation exposure to the
patient, local expertise, BMI, and
cost. Thus, imaging tests that
confirm the presence of steatosis
help to establish a diagnosis of

NAFLD as long as other causes of
test abnormalities and of hepatic
steatosis are ruled out. Imaging
should be done in all patients
with suspected NAFLD. When to
repeat imaging should be in-
formed by the stage of fibrosis
and risk for progression, as out-
lined in the Figure. Imaging can
be repeated in patients with
NAFL in 3 to 5 years, given the
slow and nonprogressive natural
history. In persons with NASH,
the interval for follow-up imaging
should be based on the stage of
fibrosis.

Identifying fibrosis and quantify-
ing its stage in patients with
NAFLD has important prognostic
and management implications.
Furthermore, the presence of
fibrosis confirms a diagnosis of
NASH, although in some patients
injury and inflammation may oc-
cur without significant fibrosis.
The stage of fibrosis in patients
with NASH is the best predictor
of long-term outcomes. Patients
who have cirrhosis will need
more screening than those with
less fibrosis. Several imaging
techniques have been developed
to facilitate noninvasive estima-
tion of the degree of fibrosis, in-
cluding ultrasound-based tran-
sient elastography (Fibroscan),
which uses a low-amplitude
shear wave to estimate liver stiff-
ness (21). Magnetic resonance
elastography is more sensitive
than transient elastography at
differentiating mild from ad-
vanced fibrosis and is well corre-
lated to histology in studies (22).
However, cost, expertise, and
availability limit its utility. Acous-
tic radiation force impulse elas-
tography is an ultrasound-based
technology in development, with
pilot studies suggesting accuracy
similar to that of transient elas-
tography (23). Patient factors,
such as increased subcutaneous
adiposity, extrahepatic cholesta-
sis, hepatic venous congestion,
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and acute inflammation, can
mimic fibrosis on elastography,
leading to overestimates of fibro-
sis stage.The newer “XL” Fibroscan
probe is more sensitive in obese
persons than the M probe (21).
When available, noninvasive
measurement of fibrosis should
be done in patients with sus-
pected NAFLD to inform progno-
sis and recommendations for lon-
gitudinal follow-up.

What is the role of risk scoring
systems and biomarkers in
determining severity or guiding
biopsy decisions?
Biomarkers and risk scoring sys-
tems were developed to allow for
noninvasive diagnosis of NAFLD
and assessment of the stage of
fibrosis. A cleavage product of
cytokeratin-18, termed CK-18
M30, is a circulating marker of
apoptosis and is the most stud-
ied marker for identifying NASH.
Early studies found high sensitiv-
ity and specificity; however, a
later meta-analysis did not find
enough sensitivity or specificity
for it to be used alone as a pre-
dictive marker for NASH (24).

Several risk scoring systems have been devel-
oped to determine the severity of NAFLD.

These include the NAFLD fibrosis score, the
Fibrosis-4 index, the AST-to-platelet ratio in-
dex, and serum biomarkers (Enhanced Liver
Fibrosis score, FibroMeter, FibroTest, and Hep-
ascore). These tests are best suited for deter-
mining whether advanced fibrosis is present
and are less able to discriminate intermediate
stages of fibrosis. The accuracy of these various
scoring systems is generally similar between
the more complex biomarker-based tests and
those that are based on more readily available
laboratory data (5). Among them, the NAFLD
fibrosis score, which uses clinical data (age,
BMI, hyperglycemia, platelet count, albumin,
and AST-to-ALT ratio), is the best validated in
predicting liver-related outcomes (25).

The NAFLD fibrosis score is sim-
ple to calculate using readily
available anthropomorphic and
routine laboratory data, is avail-
able via an online calculator
(www.nafldscore.com), and has a
negative predictive value of 93%
with a low cutoff score of –1.455
and a positive predictive value
of 90% with a high cutoff score
of 0.676 (26). The accuracy of
serum tests in predicting ad-
vanced fibrosis is summarized in
Table 3. If liver stiffness cannot
be measured noninvasively,
these risk scores should be uti-
lized to identify patients with
advanced fibrosis.

38. Ratziu V, Harrison SA,
Francque S, Bedossa P,
Lehert P, Serfaty L, et al;
GOLDEN-505 Investiga-
tor Study Group. Elafibra-
nor, an agonist of the
peroxisome proliferator-
activated receptor-a and
-d, induces resolution of
nonalcoholic steatohepa-
titis without fibrosis
worsening. Gastroenter-
ology. 2016;150:1147-
1159.e5. [PMID:
26874076]

39. Lefebvre E, Moyle G,
Reshef R, Richman LP,
Thompson M, Hong F,
et al. Antifibrotic effects
of the dual CCR2/CCR5
antagonist cenicriviroc in
animal models of liver
and kidney fibrosis. PLoS
One. 2016;11:
e0158156. [PMID:
27347680]

40. Loomba R, Lawitz E,
Mantry PS, Jayakumar S,
Caldwell SH, Hays A,
et al. The ASK1 inhibitor
selonsertib in patients
with nonalcoholic steato-
hepatitis: A randomized,
phase 2 trial. Hepatol-
ogy. 2018. [PMID:
28892558]

41. Mosko JD, Nguyen GC.
Increased perioperative
mortality following bari-
atric surgery among
patients with cirrhosis.
Clin Gastroenterol Hepa-
tol. 2011;9:897-901.
[PMID: 21782772]

42. Zamora-Valdes D, Watt
KD, Kellogg TA, Poteru-
cha JJ, Di Cecco SR,
Francisco-Ziller NM, et al.
Long-term outcomes of
patients undergoing
simultaneous liver trans-
plantation and sleeve
gastrectomy. Hepatol-
ogy. 2018;68:485-95.
[PMID: 29457842]

43. Yalamanchili K, Saadeh
S, Klintmalm GB, Jen-
nings LW, Davis GL.
Nonalcoholic fatty liver
disease after liver trans-
plantation for crypto-
genic cirrhosis or nonal-
coholic fatty liver disease.
Liver Transpl. 2010;16:
431-9. [PMID:
20373454]

44. Heimbach JK, Watt KD,
Poterucha JJ, Ziller NF,
Cecco SD, Charlton MR,
et al. Combined liver
transplantation and
gastric sleeve resection
for patients with medi-
cally complicated obesity
and end-stage liver dis-
ease. Am J Transplant.
2013;13:363-8. [PMID:
23137119]

Figure. Risk stratification for NAFLD progression.

Confirmed
NAFLD

Low-risk profile:
   BMI <29.9 kg/m2 
   Age <40 y
   No diabetes (type 2) or metabolic
      syndrome features 
Noninvasive fibrosis estimates:
   Fib-4 <1.30 
   APRI <0.5 
   NFS <–1.455 
   Fibroscan <5 kPa

Intermediate-risk profile:
   BMI ≥29.9 kg/m2 
   Age >40 y
   Multiple features of metabolic
      syndrome 
Noninvasive fibrosis estimates:
   Fib-4 1.30–2.67 
   APRI 0.5–1.5 
   NFS –1.455–0.675 
   Fibroscan 6–11 kPa

High-risk profile:
   AST level > ALT level
   Platelets <150 000
Noninvasive fibrosis
   estimates:
   Fib-4 >2.67
   APRI >1.5
   NFS >0.675
   Fibroscan >11 kPa

Follow and reassess risk factors Consider liver biopsy Consider liver biopsy or
confirmatory testing for
cirrhosis, such as MR

elastography

Data are from reference 27. ALT = alanine aminotransferase; APRI = aspartate aminotrans-
ferase–platelet ratio index; AST = aspartate aminotransferase; BMI = body mass index; Fib-4 =
Fibrosis-4 index; MR = magnetic resonance; NAFLD = nonalcoholic fatty liver disease; NFS =
NAFLD fibrosis score.
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What is the role of liver biopsy?
Liver biopsy, despite its limita-
tions, remains the gold standard
for NAFLD diagnosis and prog-
nosis. Biopsy should be done if
there is uncertainty about NAFLD
diagnosis or potential coexisting
chronic liver disease—for exam-
ple, in cases of significant auto-
antibody positivity to rule out
autoimmune hepatitis. If noninva-
sive indices cannot differentiate
steatosis from steatohepatitis,
biopsy should be done because
patients with NASH need more
aggressive management and
those with cirrhosis need screen-
ing for HCC in addition to accel-
erated follow-up for cirrhosis. In
addition, if imaging studies and
scoring systems do not defini-
tively establish the degree of fi-
brosis, biopsy should be done to
assess disease severity. Imaging-
based tests are suboptimal at
distinguishing hepatic conges-
tion or marked inflammation
from fibrosis, and these condi-
tions are further indications for
biopsy. In patients with right
heart failure, we recommend
measurement of hepatic venous
pressure gradient in conjunction
with biopsy to identify portal hy-
pertension. Finally, risk for pro-
gression to NASH cirrhosis can

be evaluated using clinical fac-
tors (i.e., age, BMI), laboratory
risk scores for fibrosis (Fibrosis-4
index, AST-to-platelet ratio in-
dex), and noninvasive fibrosis
measurements. Patients with
intermediate- or high-risk profiles
for progression should be con-
sidered for liver biopsy: This is
especially important if magnetic
resonance elastography or Fibro-
scan is unavailable (27). Thus,
liver biopsy should be consid-
ered in patients with suspected
NAFLD to exclude competing
causes, such as autoimmune
hepatitis; to determine the stage
of fibrosis if noninvasive mea-
surements are unavailable or
clinical risk scores suggest inter-
mediate or high risk for progres-
sive NAFLD (Figure); and in
patients with congestive
hepatopathy.

When should clinicians
consider consultation with a
gastroenterologist?
Clinicians should consider con-
sultation with a gastroenterolo-
gist if the cause of the patient's
liver disease after initial testing is
uncertain or there are several
potential coexisting causes of
chronic liver disease. Patients

Table 3. Pooled Performance of Serum Tests for Predicting Fibrosis of Stage 3 or Greater in Patients With NAFLD*

Test Studies, n Diagnostic Cutoff Sensitivity, % Specificity, %

NAFLD fibrosis score (low cutoff) 10 −1.455 80 66
NAFLD fibrosis score (high cutoff) 9 0.676 40 97
BARD† 7 2 84 61
AST–ALT ratio (low cutoff) 4 0.8 79 70
AST–ALT ratio (high cutoff) 3 1 46 91
Fib-4 Index (low cutoff) 4 1.3–1.92 84 74
Fib-4 Index (high cutoff) 2 3.25 38 97
FibroTest (low cutoff) 3 0.3 88 73
FibroTest (high cutoff) 4 0.57–0.7 40 96
APRI 4 0.5–1 40 82
Hyaluronic acid 4 46–50 88 82
Type IV collagen 2 5 79 80

ALT = alanine aminotransferase; APRI = aspartate aminotransferase–platelet ratio index; AST = aspartate aminotransferase;
Fib-4 = Fibrosis-4 index; NAFLD = nonalcoholic fatty liver disease.
* Data from reference 47.
† Body mass index, AST, ALT, and presence of diabetes.
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with NAFL who are at low risk for
fibrosis progression can be fol-
lowed by their primary care pro-
viders. Those with NAFL and an
intermediate-risk profile should
have definitive assessment of fi-
brosis via either magnetic reso-
nance elastography or liver bi-
opsy, depending on local
expertise. Patients with

intermediate-risk NAFL and
known NASH should be referred
to a gastroenterologist or a hepa-
tologist, depending on local
availability. Anyone with NASH
cirrhosis should be followed by a
hepatologist, and those with de-
compensated NASH cirrhosis
should be considered for a
transplant (27).

Treatment
What is the overall approach to
managing patients with NAFLD?
No agents have been approved
by the U.S. Food and Drug Admin-
istration (FDA) to treat NAFLD,
although several are in various
stages of development. Those in
advanced clinical trials are summa-
rized in Table 4. In the early
stages, NAFLD management
should be aimed at preventing
disease progression; promoting
potential regression; and manag-
ing comorbid conditions, espe-
cially cardiovascular disease, which
is the leading cause of death in
patients with NAFLD. If patients
have progressed to NASH cirrho-
sis, management should be aimed
at screening for potential compli-
cations and preventing and man-
aging decompensation.

What is the role of weight loss
and physical activity?
Weight loss is the primary proven
treatment for regression of

NAFLD. The degree of liver histo-
logic improvement is directly
proportional to the amount of
weight lost.

A 9.3% reduction in body weight leads to sig-
nificant histologic improvement of biopsy-
confirmed NASH at 1 year (28), and weight
loss has been shown to resolve NAFLD as seen
on magnetic resonance spectroscopy (29). Life-
style interventions should include recommen-
dations to increase physical activity because
exercise alone can reduce hepatic steatosis.
Small trials have shown that aerobic exercise 3
times per week can improve visceral adiposity
and hepatic steatosis even in the absence of
weight loss (5).

Resistance training may also im-
prove hepatic steatosis and insu-
lin resistance without weight loss
(30), although it may be less ef-
fective than aerobic exercise. Al-
though the optimal duration and
intensity of exercise have not
been determined, data suggest
pronounced improvements with
at least 150 minutes per week or
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Abdelmalek MF, Trotter
JF, Paredes AH, Arnold
HL, et al. NGM282 for
treatment of non-
alcoholic steatohepatitis:
a multicentre, ran-
domised, double-blind,
placebo-controlled,
phase 2 trial. Lancet.
2018;391:1174-85.
[PMID: 29519502] doi:10
.1016/S0140-6736
(18)30474-4

Diagnosis... NAFLD is a group of heterogeneous disorders ranging
from NAFL to NASH with various stages of fibrosis and cirrhosis. NAFLD
is often found incidentally due to elevated liver enzyme levels on routine
testing, although some patients have no laboratory abnormalities. Most
patients are asymptomatic, even those with elevated liver enzyme levels.
Diagnosis requires exclusion of alternate causes of hepatic steatosis as well
as coexisting chronic liver diseases. Imaging studies cannot differentiate
steatosis from steatohepatitis. Fibrosis stage is the key determinant of liver-
related outcomes in patients with NAFLD. Imaging studies and clinical risk
scores can help in diagnosing NAFLD and characterizing severity, includ-
ing fibrosis stage, but liver biopsy remains the gold standard and should
be considered to provide definitive diagnosis and prognosis.

CLINICAL BOTTOM LINE
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increasing activity level by more
than 60 minutes per week; the
greatest benefit is seen with
moderate-intensity exercise at
least 5 times per week (31).

What is the role of dietary
modification?
There is debate over which type
of diet is best for improving
NAFLD histology.

A 6-week crossover study showed improved in-
sulin resistance and liver fat content with the
Mediterranean diet over a low-fat, high-
carbohydrate isocaloric diet despite no differ-
ence in weight loss (32). A separate study
found that a 2-week low-carbohydrate diet
compared with a reduced-calorie diet led to a
greater reduction in liver fat with similar
weight loss (33). Yet another study that evalu-
ated several diet and exercise groups found
that all lifestyle interventions led to weight
loss and concomitant improvement in liver
histology. Limited data show that reducing in-
take of saturated fatty acids and high-fructose
corn syrup, supplementing with omega-3 fatty
acids, and consuming a moderate amount of
coffee on a daily basis may be beneficial for
hepatic steatosis or fibrosis; however, further
data from prospective trials are lacking (5).

What is the role of medical
therapy?
No drugs are approved specifi-
cally for management of NAFLD;
however, several medications
have been effective at reducing
steatohepatitis in clinical trials
(Table 4).

Weight loss medications
At least 9% of overall body
weight must be lost to improve
NAFLD histology. To date, the
most extensively studied weight
loss medication is orlistat, a re-
versible pancreatic and gastric
lipase inhibitor. However, large-
scale trials showed weight loss
similar to that with placebo.
Reports of drug-associated
cholestasis, cholelithiasis, and
rare hepatic injury led to a post-
market FDA warning (5). Other
weight loss medications either
have not been studied or have
shown intolerable adverse effects
in trials (5).

Table 4. Medications for NAFLD in Advanced Clinical Trials

Drug Dosage Mechanism of Action Trial
Phase

Key Clinical Trials Trial Outcome Side Effects/
Contraindications

Vitamin E 800 IU daily Anti-inflammatory 3 PIVENS trial (48) Statistically significant
improvement in
histology of NASH

Increased risk for prostate
cancer, hemorrhagic
stroke

Pioglitazone 30 mg daily PPAR-� agonist; effects
on glucose and lipid
metabolism, vascular
biology, and
inflammation

3 PIVENS trial (48) Improvement in hepatic
steatosis,
inflammation, insulin
resistance, and liver
enzyme levels;
nonsignificant
improvement in
histology of NASH

Weight gain (3–5 kg); avoid
in patients with heart
failure; postmenopausal
bone loss; increased risk
for bladder cancer

Obeticholic
acid

25 mg daily Farnesoid X–receptor
agonist

3 FLINT trial (37) Improved liver
histology with 2-point
or greater
improvement in
NAFLD activity score
without fibrosis
worsening

Pruritus; dyslipidemia

Elafibranor 120 mg daily Dual PPAR-�/� agonist 3 RESOLVE-IT In progress Mild, reversible increase in
serum creatinine levels

Cenicriviroc ≥20 mg/kg of body
weight daily

CCR2/CCR5 inhibitor 3 AURORA In progress Pending further study

Selonsertib 20 mg daily ASK1 inhibitor 3 The ASK1 Inhibitor
Selonsertib in
Patients with
NASH (40)

One or more stages of
fibrosis reduction on
imaging and biopsy

Pending further study

NGM282 3- or 6-mg
subcutaneous
injection

Fibroblast growth
factor-19 agonist

2A NGM282 for
Treatment of
NASH (49)

Rapid, significant
reductions in liver fat
content in patients
with NASH

Diarrhea; abdominal pain;
nausea

ASK1 = apoptosis signal-regulating kinase 1; AURORA = Phase 3 Study for the Efficacy and Safety of CVC for the Treatment of Liver
Fibrosis in Adults With NASH; CCR2/CCR5 = C-C chemokine receptor types 2 and 5; FLINT = Farnesoid X Nuclear Receptor Ligand
Obeticholic Acid for Non-cirrhotic, Non-alcoholic Steatohepatitis; NAFLD = nonalcoholic fatty liver disease; NASH = nonalcoholic
steatohepatitis; PIVENS = Pioglitazone versus Vitamin E versus Placebo for the Treatment of Nondiabetic Patients with Nonalcoholic
Steatohepatitis; PPAR = peroxisome proliferator-activated receptor; RESOLVE-IT = Phase 3 Study to Evaluate the Efficacy and Safety
of Elafibranor Versus Placebo in Patients With Nonalcoholic Steatohepatitis (NASH).
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Insulin sensitizers
Although metformin has been
shown to reduce serum amino-
transferase levels and improve
insulin resistance related to
NAFLD, it does not significantly
improve liver histology and is
not recommended for NASH
treatment.

In the PIVENS (Pioglitazone versus Vitamin E
versus Placebo for the Treatment of Nondia-
betic Patients with Nonalcoholic Steatohepati-
tis) trial, treatment with pioglitazone, a
peroxisome proliferator-activated receptor-�
agonist, led to significant improvement in he-
patic steatosis, inflammation, insulin resis-
tance, and liver enzyme levels despite a lack of
significant improvement in hepatocellular bal-
looning (34). Common adverse effects in-
cluded weight gain of about 3 to 5 kg, which
occurred in 60% to 70% of trial patients.

Pioglitazone should be avoided
in patients with heart failure and
may be associated with post-
menopausal bone loss and
increased risk for bladder
cancer (3).

Vitamin E
Vitamin E is relatively safe and
inexpensive. It reduces genera-
tion of reactive oxygen species in
the liver and oxidative stress.

In the PIVENS trial, patients receiving vitamin
E met the primary end point of histologic im-
provement in hepatic steatosis; the group re-
ceiving pioglitazone did not (34).

Vitamin E may be associated with
increased risk for prostate cancer
and hemorrhagic stroke, al-
though it may reduce risk for
thrombotic stroke (3).

Lipid management
Hyperlipidemia is common in
patients with NAFLD, and lipid-
lowering medications, primarily
statins, have been studied for
efficacy in managing this disor-
der. Both pilot and large-scale
trials have shown modest bene-
fits but have not assessed reduc-
tion in serum liver enzyme levels
or hepatic steatosis (5). There-
fore, statins are recommended to
treat concomitant hyperlipidemia

but not as primary NAFLD treat-
ment. Ezetimibe has shown im-
proved histology in animal trials
and in a small pilot trial but has
not been studied on a large-scale
basis (35).

Cytoprotective agents
Bile acids, such as ursodeoxy-
cholic acid (UDCA), have shown
mixed results in trials. A large
placebo-controlled trial did not
show significant improvement in
patients with NAFLD receiving
UDCA compared with placebo
(36), although subsequent trials
showed improvement in hepatic
steatosis and liver enzyme levels
when UDCA was used with vita-
min E. Subsequent trials showed
some benefit with UDCA but
noted increased mortality in pa-
tients with primary sclerosing
cholangitis (5). Routine use is not
currently recommended.

Obeticholic acid
Obeticholic acid, a farnesoid
X–receptor agonist, was shown in
a phase 2b randomized clinical
trial (Farnesoid X Receptor Li-
gand Obeticholic Acid in NASH
Treatment) to improve liver
histology—including steatosis,
inflammation, and fibrosis—
compared with placebo in pa-
tients with NASH. The effect size
was similar to that of vitamin E.
Adverse effects include dose-
dependent pruritus and dyslipi-
demia; the latter responds to sta-
tins (37). A phase 3 clinical trial in
NASH is ongoing.

Elafibranor
Elafibranor is a dual peroxisome
proliferator-activated receptor-
�/� agonist that has shown effi-
cacy in improving NASH and
preventing fibrosis progression
as well as improving cardiometa-
bolic profiles in a phase 2b trial.
However, it was associated with a
mild, reversible increase in serum
creatinine levels (38). This drug is
now also in a phase 3 clinical trial
for NASH.
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Cenicriviroc
C-C chemokine receptor types 2
(CCR2) and 5 (CCR5) are believed
to mediate obesity-associated
macrophage infiltration of adipose
and hepatic tissues as well as tar-
get activated hepatic stellate cells.
This process causes chronic in-
flammation and insulin resistance
with subsequent fibrosis. Cenicrivi-
roc is an oral dual CCR2/CCR5
antagonist that has been shown to
reduce NAFLD activity in a mouse
model via potent anti-inflammatory
and antifibrotic activity (39).

Selonsertib
Apoptosis signal-regulating
kinase 1 (ASK1) is a serine/threo-
nine kinase that, when inhibited,
improves inflammation and fibro-
sis in animal models of NASH. Sel-
onsertib is a selective inhibitor of
this enzyme. It was shown in phase
2 trials to improve fibrosis score by
at least one stage when using
magnetic resonance elastography
and liver biopsy along with im-
proved serum biomarkers of apo-
ptosis and necrosis (40). The
phase 3 STELLAR (Safety and Effi-
cacy of Selonsertib in Adults With
Compensated Cirrhosis Due to
Nonalcoholic Steatohepatitis) trials
for selonsertib are under way and
have completed enrollment.

When should weight loss
surgery be considered in
patients with NASH?
Weight loss is the best treatment
for NASH. For patients who can-
not lose at least 9% of their body
weight with diet and exercise,
bariatric surgery should be con-
sidered. Although no random-
ized controlled trials have been
done, most studies show signifi-
cant improvement in NASH, in-
cluding reversal of fibrosis in 60%
to 80% of patients having bariat-
ric surgery (2). Of note, in pa-
tients having bariatric surgery,
mortality is increased in those
with compensated cirrhosis and
is even higher in those with de-
compensated cirrhosis than in

those without cirrhosis (41).
Long-term follow-up showed
more sustained weight loss to be
associated with lower rates of
hypertension, insulin resistance,
and graft steatosis (42).

What is the difference between
treatment of NASH cirrhosis
and treatment of NASH?
Twenty percent or more of pa-
tients with NASH develop cirrho-
sis, with decompensation occur-
ring in 45% of these patients
within 10 years of cirrhosis devel-
opment (3). All patients with cir-
rhosis, regardless of the cause,
should be screened routinely.
Upper endoscopy should be
done at diagnosis to screen for
esophageal varices. Every 6
months, patients should be eval-
uated for signs and symptoms of
decompensation, laboratory test-
ing should be done to evaluate
liver synthetic function (interna-
tional normalized ratio as well as
albumin and bilirubin levels), and
abdominal imaging along with
tumor marker tests should be
done to screen for HCC. Referral
for liver transplant evaluation
should be considered and dis-
cussed with the patient.

When should patients be
considered for liver transplant?
NASH cirrhosis is currently the
second most common indication
for liver transplant in the United
States and is projected to be-
come the most common (6). Pa-
tients should be referred for liver
transplant at development of de-
compensated cirrhosis. Due to
comorbid conditions, such as
obesity, patients with NASH cir-
rhosis are at higher risk for
clinical decompensation while
waiting for transplant and the
procedure can be technically
challenging. These factors lead
to higher frequency of posttrans-
plant complications, increased
rates of graft loss, and higher
rates of mortality 30 days after
transplant (2). However, mortality
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over 1 to 3 years after transplant
becomes similar to that of pa-
tients undergoing transplant for
other indications. Most posttrans-
plant patients develop recurrent
hepatic steatosis by 5 years, but
only 5% develop cirrhosis in the
graft (43). A recent study of pa-
tients undergoing liver transplant
and concomitant sleeve gastrec-
tomy showed effective weight
loss and fewer posttransplant
metabolic complications, includ-
ing graft steatosis and develop-
ment of diabetes, than in those
who only had pretransplant
weight loss (44).

How should patients be
monitored?
All patients with NAFLD should
have liver imaging with ultra-
sonography, CT, or MRI. The
need for repeated imaging
should be determined by fibrosis
assessment. Although there are
no guidelines on monitoring
these patients, for our patients
with NAFL we measure liver en-
zymes every 6 months to evalu-
ate synthetic ability and we re-
peat ultrasonography every 5
years. Complete blood count
should be performed and fibrosis
risk scores should be calculated
annually, under the direction of
the patient's primary physician.
This risk stratification helps deter-
mine the timing of specialty refer-
ral and accelerated follow-up.
Patients with known NASH or
intermediate- or high-risk profiles
should be referred to specialists.

In patients with NASH, our prac-
tice for monitoring low-grade
(stages 1 to 2) fibrosis includes
measuring liver enzymes every 6
months and reevaluating for fi-
brosis with elastography every 3
to 5 years. If fibrosis progresses,
we reassess in 1- to 2-year inter-
vals. Patients in whom cirrhosis
develops are screened and man-
aged similarly to those with cir-
rhosis of any cause.

What is the prognosis?
Most patients with NAFLD (about
80%) have NAFL that does not
progress and has a benign liver-
related course. This condition
develops into NASH in fewer
than 20% of patients, and ap-
proximately 10% to 20% of these
patients will develop cirrhosis
over the course of several years.
Of these, about 45% will develop
decompensation over 10 years
and 7% will develop HCC over
6.5 years (5). For persons with
decompensated cirrhosis, the
most common presentation is
ascites and the most important
predictor of death is renal failure
(45). In addition, NAFLD is associ-
ated with a small increase in HCC
risk (46), although current guide-
lines recommend screening for
HCC only in patients with NASH
cirrhosis and not those with NAFL
or noncirrhotic NASH.

How should patients be
counseled?
Patient counseling should em-
phasize that lifestyle modifica-
tions with diet and exercise are
the cornerstone of NAFLD treat-
ment, and both can prevent pro-
gression and improve disease
state. In patients with biopsy-
proven NASH, medications tar-
geted at treatment, such as vita-
min E or pioglitazone in patients
with concomitant diabetes, can
be considered. Otherwise, pa-
tients should be encouraged to
optimize management of comor-
bid conditions, such as diabetes,
hyperlipidemia, and cardiovascu-
lar disease, to reduce mortality.

When should clinicians
consider consultation with a
gastroenterologist, surgeon, or
other specialist?
Consultation with a gastroenterolo-
gist should be considered in pa-
tients with concerns about progres-
sive fibrosis, those who have
developed decompensated cirrho-
sis who need specialized care, and
decompensated patients who are
being considered for transplant.
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Practice Improvement
What do professional
organizations recommend for
diagnosis and management of
NAFLD?
The American Association for the
Study of Liver Diseases recently
updated its guideline on diagno-

sis and management of NAFLD
(www.aasld.org/publications
/practice-guidelines-0). The
guideline's recommendations
are reflected in this review
(47–49).

Treatment... Diet and exercise are the cornerstones of NAFLD therapy
and should be recommended to all patients with the disease. For pa-
tients with NAFL, weight loss of 3% to 5% of body weight is needed for
steatosis reduction. Those with class 3 obesity and associated comor-
bidities should be referred for bariatric surgery. Patients with NASH also
benefit from weight loss; however, a greater reduction in body weight
(>9%) is needed to reduce hepatic inflammation. There are no FDA-
approved pharmacologic therapies for NAFL or NASH. Vitamin E and
pioglitazone for 96 weeks have shown some benefit. Pioglitazone use
should be limited to diabetics without heart disease, although its long-
term effects on bone health have not been evaluated. Vitamin E is asso-
ciated with increased risk for prostate cancer. Data are also lacking
about efficacy and safety beyond the 96 weeks studied in clinical trials,
which limits longer-term use. Clinically compensated patients with
NASH cirrhosis should be screened for varices at diagnosis; the patient
should be assessed for HCC and liver function every 6 months. Patients
with decompensated NASH cirrhosis should be referred for liver trans-
plant evaluation.

CLINICAL BOTTOM LINE
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In the Clinic

Tool Kit
Nonalcoholic

Fatty Liver
Disease

Patient Information
www.niddk.nih.gov/health-information/liver-disease

/nafld-nash
www.niddk.nih.gov/health-information/informacion

-de-la-salud/enfermedades-higado/esteatohepatitis
-no-alcoholica

Information in English and Spanish on prevention, symp-
toms, and treatment of nonalcoholic fatty liver disease
and nonalcoholic steatohepatitis from the National In-
stitute of Diabetes and Digestive and Kidney Diseases.

https://medlineplus.gov/fattyliverdisease.html
Resources related to fatty liver disease from the National

Institutes of Health's MedlinePlus.

https://familydoctor.org/condition/nonalcoholic-fatty
-liver-disease/?adfree=true

https://es.familydoctor.org/condicion/enfermedad-del
-higado-graso-no-alcoholico/?adfree=true

Information in English and Spanish on nonalcoholic fatty
liver disease from the American Academy of Family
Physicians.

www.mayoclinic.org/diseases-conditions/nonalcoholic
-fatty-liver-disease/symptoms-causes/syc-20354567

Information about nonalcoholic fatty liver disease from
the Mayo Clinic.

Clinical Guidelines and Other Information for
Health Professionals

www.aasld.org/sites/default/files/NAFLD%20Guidance
%202018.pdf

The Diagnosis and Management of Nonalcoholic Fatty
Liver Disease: 2018 Practice Guidance From the Ameri-
can Association for the Study of Liver Diseases.

www.nice.org.uk/guidance/ng49
Information on assessment and management of nonalco-

holic fatty liver disease from the U.K. National Institute
for Health and Care Excellence in 2016.

www.journal-of-hepatology.eu/article/S0168
-8278(15)00734-5/fulltext

Clinical practice guidelines published in 2016 for manage-
ment of nonalcoholic fatty liver disease from the Euro-
pean Association for the Study of the Liver, European
Association for the Study of Diabetes, and European
Association for the Study of Obesity. In

the
Cli

nic
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WHAT YOU SHOULD KNOW
ABOUT NONALCOHOLIC
FATTY LIVER DISEASE

What Is Nonalcoholic Fatty Liver
Disease?

Nonalcoholic fatty liver disease (NAFLD) means
you have too much fat in your liver. If there is
enough fat and it has been there long enough,
your liver could be damaged and not work as
well as it should.

What Are the Risk Factors?
You may be at higher risk if you:
• Are obese
• Have diabetes
• Have high cholesterol
• Are a woman with polycystic ovarian

syndrome

What Are the Symptoms?
Most people who have NAFLD do not have any

symptoms. If you have had the disease for a
long time, you could show such symptoms as:

• Very itchy skin
• Yellowing of the skin and eyes (jaundice)
• Loss of muscle tissue

How Is It Diagnosed?
• Your doctor will ask you about your medical

history and give you a physical examination.
He or she will feel your abdomen to see if your
liver is larger than normal.

• You will get a blood test.
• You might have imaging tests, such as a CT

scan or an ultrasound, of your abdomen. This
helps your doctor see how much fat is in your
liver.

• Some people may have a liver biopsy. This is
when a needle is used to get a small piece of
your liver for laboratory studies.

How Is It Treated?
• The best way to treat NAFLD is by losing

weight. This means doing more physical
activity. Doctors suggest exercising for at least
20 to 30 minutes per day.

• Losing weight also means changing your diet.
Reducing how much you eat may be more
important than changing what you eat.

• There are some medicines that may help. Ask
your doctor if medicine is right for you.

• If you have NAFLD, be sure to follow up with
your doctor regularly.

• In rare cases, you may need a liver transplant.
This means a surgeon takes out your liver and
replaces it with liver tissue from another
person.

Questions for My Doctor
• What is causing my fatty liver?
• Should I take medicine to treat it?
• Is it safe for me to exercise? How should I

start?
• What is the best diet to follow?
• Can I cure my fatty liver?
• Am I at risk for cirrhosis?
• Will I eventually need a liver transplant?
• Should I see a specialist?

For More Information
National Institute of Diabetes and Digestive and Kidney

Diseases
www.niddk.nih.gov/health-information/liver-disease/nafld-nash

American College of Gastroenterology
http://patients.gi.org/topics/fatty-liver-disease-nafld

In the Clinic
Annals of Internal Medicine

Pa
tie

nt
In

fo
rm

at
io

n

� 2018 American College of Physicians ITC80 In the Clinic Annals of Internal Medicine 6 November 2018

Downloaded from https://annals.org by Simerjot Simerjot Jassal on 08/18/2019

http://www.niddk.nih.gov/health-information/liver-disease/nafld-nash
http://patients.gi.org/topics/fatty-liver-disease-nafld

