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Special paper

Recommendations for the management
of non-alcoholic fatty liver disease (NAFLD)

Recommendations of the Polish Group of Experts for Non-Alcoholic Fatty Liver Disease (PGE-NAFLD):
Krzysztof Tomasiewicz, Robert Flisiak, Waldemar Halota, Jerzy Jaroszewicz, Dariusz Lebensztejn, Wojciech Lisik,
Piotr Matkowski, Matgorzata Pawtowska, Anna Piekarska, Krzysztof Simon, Olga Tronina

The Polish Group of Experts for Non-Alcoholic Fatty Liver Disease (PGE-NAFLD) is a multidisciplinary team of hepatology experts
established by the Polish Association for the Study of Liver and the Polish Society of Epidemiology and Infectious Diseases.

The recommendations for the management of non-alcoholic fatty liver disease have been developed by a group of experts in
hepatology under the auspices of the Polish Association for the Study of Liver and the Polish Society of Epidemiology and Infectious
Diseases. The recommendations are intended to help physicians understand the most current knowledge of NAFLD and apply it
in clinical practice. Depending on the clinical situation, it may be necessary to individualize the management.

Definition and epidemiology

Non-alcoholic fatty liver disease (NAFLD) is a grow-
ing clinical and epidemiological problem worldwide.
The prevalence of the disease is correlated with the level
of development of a given society, however increasing-
ly across the world the problem affects various age and
social groups [1, 2]. The definition of NAFLD should
include both different stages of the disease and the wide
spectrum of clinical manifestations involving not only
the liver. Most patients with NAFLD experience nutri-
tional and metabolic disorders, mainly obesity, diabetes
and dyslipidaemia. The definition of NAFLD requires
that there is evidence of hepatic steatosis by imaging
and/or histopathological examination (preferred op-
tion) and there are no other causes for hepatic fat
accumulation, primarily excessive alcohol consump-
tion, long-term use of medications inducing hepatic
steatosis, infection by steatogenic pathogens (e.g. geno-
type 3 of the hepatitis C virus) and hereditary lipid dis-
orders [3, 4].

Histologically, NAFLD may be further categorized
into non-alcoholic fatty liver (NAFL) and non-alcoholic
steatohepatitis (NASH). The distinction between stages
of NAFLD is of fundamental importance for prognosis
and therapy. NAFL is defined as the presence of > 5%
of steatotic hepatocytes without features of hepatocyte
injury and ballooning degeneration. The diagnosis of
NASH requires the presence of inflammation and he-
patocyte injury (most commonly ballooning degenera-
tion), with fibrosis not being a prerequisite for diagnos-
ing NASH [4-6].

The prevalence of NASH in the general population
and across different regions/countries is difficult to es-

timate. Since NASH must be confirmed histopathologi-
cally, only in some patients the diagnosis can be made in
a methodologically correct manner. On the other hand,
the obesity “epidemic”, growing prevalence of diabetes
and evidence of hepatic steatosis in imaging studies in
a large number of patients, give grounds to assume that
NAFLD, but also NASH, affect a significant percentage
of the population [7, 8]. One of the largest meta-anal-
yses, published by Younossi et al., shows that NASH
confirmed by liver biopsy affects almost 60% of patients
with liver disease (biopsy for clinical indications) and
between 2 and 6% of the general population [9]. If these
estimates are correct, NASH and its consequences occur
much more commonly than any other liver disease.

Risk factors

Recognized factors increasing the risk of NAFLD
and/or associated with the development of the disease
include [10-12]:
1.High body mass index (BMI) [linear correlation with
risk escalation > 30 kg/m?] and abdominal obesity;

2.Type 2 diabetes;

3.Dyslipidaemia - high level of triglycerides (TG) in
blood serum (depending on the sex and ethnicity,
but the recognized threshold value is 150 mg/dl, low
level of high-density lipoproteins (HDL) (< 40 mg/dl
in men and < 50 mg/dl in women);

4. Age - the prevalence of NAFLD rises with age;

5.Male sex - the prevalence of NAFLD is twice as high
in men as in women;

6.Long-term consumption of even moderate amounts
of alcohol in combination with excessive caloric in-
take and/or obesity.
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The role of the ethnicity factor is attributed to ge-
netic predisposition, namely variation in the PNPLA3
gene. The presence of the PNPLA3 1148M and TM6SF2
E167K variants may elevate the risk of development of
NAFLD/NASH, and symptoms of the disease may be un-
accompanied by features of the metabolic syndrome [13].
In cases where genetic testing for these variants is avail-
able, their presence can be assessed in selected clinical
situations, however genetic tests are not recommended
routinely [14].

Diagnosis of NAFLD/NASH

Cost efficiency analyses available in the literature have
shown that widespread screening for NAFLD should not
be recommended. However, caution should be exercised
in patients with type 2 diabetes and suspicion of NASH,
especially when advanced liver disease is suspected
[15, 16]. The unambiguous diagnosis of NASH/NAFLD
can pose difficulties.

The diagnosis of NAFLD requires: (1) evidence of
hepatic steatosis found by imaging (non-invasive meth-
ods) or histopathologial examination (liver biopsy);
(2) no alcohol intake or moderate alcohol consumption;
(3) exclusion of other causes of hepatic steatosis; (4) ex-
clusion of other causes of liver disease [3, 6]. In addition
to NAFLD, the most common causes of hepatic steatosis
include alcohol abuse, HCV infection, drugs (especially
corticoids, tetracyclines, oestrogens), parenteral nutri-
tion, Wilson’s disease and malnutrition. Furthermore,
the differential diagnosis should include haemochro-
matosis, autoimmune liver diseases and alpha-1-anti-
trypsin deficiency. NAFLD can coexist with other no-
sological entities. Extensive differential diagnostics is of
particular significance in the presence of advanced liver
fibrosis [2, 14]. Appropriate diagnostic work-up is also
important in each case of suspected NASH.

The presence of hepatic steatosis can be diagnosed
by non-invasive and invasive methods:

1. Non-invasive methods

A. Ultrasonography - basic method, widely avail-
able and inexpensive; enables assessment of liv-
er structure also with respect to focal lesions or
biliary pathologies. Ultrasonography does not
usually reliably detect hepatic steatosis when less
than 20% hepatocytes are affected. Furthermore,
the results may be unreliable in patients with BMI
> 40 kg/m? or inadequately prepared for the ex-
amination.

B. Computed tomography - slightly superior to ul-
trasonography with regard to the assessment of
hepatic steatosis, however more expensive and
less widely available than the latter method.

C. Magnetic resonance imaging — recognized as the
“gold standard” among imaging techniques; enables
visualization of even mild steatosis. It is the basic
non-invasive method which can be used to assess
response to therapy [17]. Disadvantages include
high cost and long duration of the examination.

D. Magnetic resonance spectroscopy — a method with
similar advantages and disadvantages as MRL
From the technical point of view, it involves a sep-
arate analysis of fat and water signals, enabling
quantification of fat content in the liver. From the
practical perspective, on account of less extensive
experience, limited availability and higher cost,
magnetic resonance spectroscopy is considered to
be less useful as a diagnostic modality in NAFLD/
NASH than MRI [17, 18].

E. Elastography with CAP (controlled attenuation pa-
rameter) option - because of insufficient data and
lack of reliable studies comparing the usefulness of
this tool with the above-mentioned imaging meth-
ods CAP cannot, as yet, be recommended in the
diagnostic work-up for NAFLD/NASH [19, 20].

F. Serum biomarkers - there are multiple diagnostic
tools based on the analysis of serum concentra-
tions of different proteins or substances. Their use-
fulness in assessing the stage of fibrosis is viewed
rather critically in relation to elastographic meth-
ods. Tests that have been validated for NAFLD in-
clude NAFLD fibrosis score (NFS) and FIB-4.

The suitability of biomarkers for assessing steatosis
and/or determining the presence of NASH is the sub-
ject of intensive research. One of the most promising
tests is based on measuring cytokeratin-18 (CK-18)
fragments generated during cell death (M65) or apop-
tosis (M30). Because of its relatively low sensitivity
(66%) and specificity (82%), and more difficult accessi-
bility of CK-18 measurements, the method is currently
not recommended for the diagnosis of NASH [21].

2. Invasive methods (liver biopsy)

Despite its widely known limitations, histological
evaluation of material obtained by liver biopsy is the
only method that reliably differentiates NAFL from
NASH. Bioptate analysis is the only method to iden-
tify features typical of NASH: coexisting steatosis, lob-
ular inflammation and balloon degeneration. Other
features that can be seen in NASH, but are not nec-
essary for the diagnosis include portal inflammation,
polymorphonuclear infiltrates, Mallory-Denk bodies,
apoptotic bodies or perisinusoidal fibrosis. Scoring
systems for assessing disease stage are also used, of
which the most important are NAS (NAFLD Activity
Score) and SAF (steatosis, activity and fibrosis) [4, 22].
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The decision to perform a biopsy should be made
based on the patient’s complete clinical picture and the
presence of risk factors for NASH development, espe-
cially in cases with no defined aetiology of liver disease.

Therapeutic management

Pharmacological treatment of liver disease should
be reserved for patients diagnosed with NASH, and
with significant steatosis and advanced liver disease.
Extensive differential diagnostics is necessary to deter-
mine the cause of fibrosis.

Since NAFLD is accompanied by systemic health
conditions, multifaceted management by multidisci-
plinary teams is required. Testing for diabetes and, if
needed, pharmacotherapy is required in all patients with
NAFLD. Hepatic steatosis without inflammation also
requires therapeutic management, with good results
achieved by lifestyle modification and initiating treat-
ment of concomitant diseases. Patients with NAFLD re-
quire oncological alertness because of recent reports of
increased incidence of cancer, including primary hepa-
tocellular carcinoma (HCC), also in individuals without
cirrhosis [23].

1. Lifestyle modification - an appropriate diet, in-
creased physical activity and weight loss are the first
line of intervention in patients with NAFLD/NASH.
Body weight reduction by > 5% has been shown to
decrease hepatic steatosis, and by > 10% to contrib-
ute to histological improvement in patients with
NASH (24, 25]. This management also helps to re-
duce the risk of cardiovascular diseases.

An increased level of physical activity is known to

induce body weight reduction, but the effect of ex-

ercise on improving the histological picture has not
been demonstrated unequivocally. Physical activity
must be combined with diet [26]. Basic dietary rec-
ommendations include lowering the calorie content

of meals (decrease in daily caloric intake by 500-1000

kcal) and avoidance of processed foods, products and

drinks that are high in fructose.

2. Insulin sensitizers
A. Metformin - despite some studies demonstrating

a positive effect of metformin on the activity of
liver enzymes and a decrease in insulin resistance,
the drug has not been shown to affect the course
of NASH and the histological picture [27, 28].
Consequently, metformin is not recommended
for the treatment of NASH.

B. Thiazolidinediones - the latest research shows that
pioglitazone produces a beneficial effect in pa-
tients with NASH both with and without diabetes.
However, increased insulin sensitivity and reduced

hepatic fibrosis apply to a greater extent to diabetic
patients [29-31]. Such treatment may be consid-
ered on a case-by-case basis, however, the therapy
will perhaps be recommended after conducting
further studies.

. Vitamin E - the benefit of vitamin E in the treatment

of NASH is based on its antioxidant activity. Results
of randomized trials indicate that vitamin E at a dose
of 800 mg/d contributes to the normalization of
aminotransferase activity, reduction in steatosis and
inflammation, and even balloon degeneration in pa-
tients with NASH without diabetes, however with-
out any effect on fibrosis [32, 33]. There are concerns
about the long-term effect of vitamin E on prostate
cancer in men over 50 years of age [34]. Further stud-
ies are, however, necessary.

. Ursodeoxycholic acid (UDCA) - study results are

divergent. Observations have been conducted for
different doses ranging from 10 to 35 mg/kg. UDCA
is believed to have a potentially positive effect on bio-
chemical activity, particularly in combination with,
for example, vitamin E [35, 36]. UDCA products are
not indicated for the treatment of NASH in the USA.
According to the proposed management algorithm
the efficacy should be verified by assessing the activ-
ity of aminotransferases after 3-4 months; a decrease
in baseline values by at least 1/3 justifies the continu-
ation of treatment.

. Agonists of FXR (farnesoid X receptor) - in preclini-

cal studies they show a number of benefits in NAFLD/
NASH due to their metabolic activity causing stabili-
zation of lipid and carbohydrate metabolism, and their
immunomodulatory and anti-inflammatory effects.
Clinical trials are underway to investigate their natu-
ral ligands (CA and CDCA), semi-synthetic modified
bile acids (obeticholic acid, OCA) and semi-synthetic
non-steroidal molecules (GW4064 and WAY-362450).
Preliminary findings suggest that these medications
may reduce steatosis and inflammation in NAFLD/
NASH [37]. However, their effect depends on the du-
ration of treatment and the risk of adverse reactions
requiring discontinuation of therapy (e.g. pruritus).

. Agonists of peroxisome proliferator-activated re-

ceptors (PPARa) - Clinical studies on fibrates have
demonstrated their beneficial effects in dyslipidae-
mia accompanying NASH. Fenofibrate treatment
in patients with biopsy-confirmed NASH has led to
a reduction in the number of patients with elevated
aminotransferase (ALT, AST) and gamma-glutam-
yltranspeptidase (GGT) activity, and baloon degen-
eration evaluated by biopsy. However, there have
been no significant changes in terms of steatosis, in-
flammation and fibrosis. Short-term treatment with
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bezafibrate (2-8 weeks), in combination with appro-
priate diet and increased physical activity, has been
found to reduce microvesicular steatosis. Short-term
4-week treatment of NASH with gemfibrozil has led
to a decrease in AST and GGT activity. A year-long
therapy with clofibrate has not been demonstrated to
provide any benefit [38].

7. Cenicriviroc — a CCR5 co-receptor inhibitor cur-
rently undergoing the approval process. The results
of clinical trials are very promising [39].

8. Statins - their use in NASH brings benefits in terms of
reduction of cardiovascular risk. Long-term follow-up
shows that statin therapy is safe for the liver, however
there is also no clear evidence of benefits in this in-
dication. Only isolated observations have shown his-
tological improvement, and one of the retrospective
studies has found that the incidence of hepatic cancer
is 27% lower in statin-treated patients [40, 41]. These
data, however, are not sufficient for a definite recom-
mendation to use statins in NASH therapy.

9. Bariatric surgery - a surgical option recommended
in patients with obesity grades II or III not respond-
ing to other therapies [42, 43].

In recent years, there has been a significant increase
in the number of clinical trials investigating new treat-
ments for NASH. It is to be expected that the number
of therapeutic options will increase in a short-term
perspective, which does not diminish the importance
of non-pharmacological management methods.
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