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Abstract

Objective: The aim of the multicenter study was to assess the compliance of diagnostic and therapeutic deci-
sions of general practitioners in patients with suspected or diagnosed non-alcoholic fatty liver disease (NAFLD)
with current guidelines of the European Association for the Study of the Liver, the European Association for the
Study of Diabetes and the European Association for the Study of Obesity.

Material and methods: The multicenter survey was performed nation-wide by 844 general practitioners among
20,550 outpatients suspected for or already diagnosed with NAFLD (48.2%) during a routine visit. The lack of oral
consent to participate and the inability to obtain answers to the survey questions were the only exclusion criteria.

Results: In the group suspected for NAFLD, activity of liver enzymes and ultrasound were ordered in 48.3% and
54.7% of patients. Among non-diabetic patients already diagnosed with NAFLD fasting glucose level was mea-
sured in 75.7%, an oral glucose tolerability test was performed in 38.7%, fasting insulin level was measured in
15.1%, and HOMA-IR was calculated in 5.5%. In the therapy the following were recommended: reduction of diet
energy by 500-1000 kcal corresponding to the patient’s needs (in 40.9% and 87.2% suspected and diagnosed with
NAFLD, respectively), restriction of the consumption of animal fat (in 45.1% and 93.7%) and alcohol (in 39.2%
and 80.7%), increase in the consumption of complex carbohydrates (in 28.6% and 62.9%), avoidance of drinks and
foods rich in fructose (in 32.4% and 71.5%), regular aerobic physical activity 150-200 minutes per week (in 39.2%
and 82.5%) and regular resistance training (in 14.4% and 31.5%). Pharmacological treatment of concomitant dis-
eases was prescribed in 38.7% and 73.4% of patients, respectively, including pharmaceutical products containing
the necessary phospholipids (in 13.6% and 36.0%) and thiazolidine carboxylic acid (in 29.2% and 74.9%).

Conclusions: 1. Polish general practitioners too rarely perform a diagnostic test for NAFLD and recommend
changes in diet and physical activity, and too rarely perform tests for carbohydrate metabolism disturbances.
2. Diagnostic workup and NAFLD therapy are in line with the current guidelines.
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Introduction

Non-alcoholic fatty liver disease (NAFLD) occurs in
17-33% of the population of developed countries. About
1/3 of this population develops non-alcoholic steatohe-
patitis (NASH) and 5-year risk of development of liver

cirrhosis among patients with NASH is 15% [1,2]. The
frequency of NAFLD increases significantly among obe-
se subjects (70-80% of this population) [3]. Visceral fat
mass increase of 1% causes 40% increase in the accumu-
lation of lipids in the hepatocytes, while the increase in
total fat mass or subcutaneous fat mass by 1% raises he-
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patic lipid accumulation by 20% [4]. However, NAFLD
may also develop in the course of hyperlipidemia, lipody-
strophy, congenital disorders of lipoprotein metabolism,
Anderson’s disease, Weber-Christian syndrome, Mauriac
syndrome, Wilson’s disease, celiac disease, inflammatory
bowel disease and during parenteral nutrition and starva-
tion. It should be noted that NAFLD induced by obesity
is a primary form of these diseases, while development in
the course of other diseases is secondary.

The known risk factors of NAFLD development inclu-
de high-energy diet, excessive intake of saturated fat and
refined carbohydrates, and high consumption of sugared
beverages with sugar and fructose [5].

In accordance with the European Association for the
Study of the Liver, the European Association for the Study
of Diabetes and the European Association for the Study
of Obesity guidelines from 2016 in patients with obesity,
insulin resistance, carbohydrate metabolism disturban-
ces, dyslipidemia and hypertension a screening test for
NAFLD assessing the excess of fat in the liver should be
performed. In subjects with secondary NAFLD causes,
alcohol consumption should be excluded. The concomi-
tant diseases which may increase liver damage should
also be diagnosed [6]. In addition, during screening for
NAFLD diet and physical activity level should be asses-
sed. In all patients with hepatic steatosis regardless of
liver enzymes activity components of metabolic syn-
drome should be diagnosed. All subjects with persistent
elevated liver enzymes should be tested for NAFLD. In
subjects with components of metabolic syndrome a scre-
ening test for NASH such as liver enzymes determination
and/or liver ultrasound should be performed. Finally,
in high-risk groups (age > 50 years, type 2 diabetes and/
or other components of the metabolic syndrome), active
detection of NASH with fibrosis is recommended [6].

In primary health care liver steatosis should be dia-
gnosed using ultrasound. Non-invasive methods for as-
sessing fibrosis can be reliably used in initial stratification
of risk to rule out a severe form of the disease [6].

In patients with NAFLD without type 2 diabetes,
insulin resistance assessment based on HOMA-IR and
a screening test for type 2 diabetes should be performed.
In patients with type 2 diabetes should be screened for
NAFLD regardless of liver enzymes activity [6].

The complex assessment of patients with suspected
NAFLD should include: alcohol consumption, occurren-
ce in a patient or in the family history of type 2 diabetes,
hypertension and cardiovascular diseases, body mass,
height and waist circumference measurements and body
mass index (BMI) calculation, analysis of body mass
changes, occurrence of hepatitis B virus (HBV) and he-
patitis C virus (HCV) infections, the use of drugs that can
cause steatosis, determination of liver enzymes activity,
measurement of fasting glucose and insulin levels and

HOMA-IR calculation as well as oral glucose tolerance
test (OGTT), determination of morphology, lipid profile
and uric acid concentration and liver ultrasound [6].

In all patients with NAFLD, fibrosis should be asses-
sed on a point scale based on serum markers (such as
NES, FIB-4, ELF or FibroTest) in order to exclude signi-
ficant fibrosis (= F2). If significant fibrosis cannot be ru-
led out, the patient should be referred to the hepatology
clinic for elastography. If significant fibrosis is confirmed,
a biopsy should be performed [6].

The basis of NAFLD treatment is changes in eating ha-
bits such as reduction of diet energy by 500-1000 kcal in
relation to individual needs to obtain 7-10% weight reduc-
tion, reducing the consumption of saturated fat and in-
creasing the consumption of complex carbohydrates, avo-
iding drinks and foods rich in fructose and restriction of
alcohol consumption. The second basic element of treat-
ment is regular aerobic physical activity 150-200 minutes
per week with moderate intensity and resistance training.
In addition, pharmacological treatment of obesity compli-
cations should be recommended. There are currently no
drugs registered for the treatment of NASH [6]. The data
concerning efficacy of essential phospholipids, which are
glycerol esters of choline phosphoric acid and unsaturated
fatty acids - linolenic, linolenic and oleic - and thiazoli-
dine carboxylic acid come from experimental studies and
their efficacy in humans is still poorly documented [7,8].

The aim of the multicenter study was to assess the
compliance with diagnostic and therapeutic decisions of
Polish general practitioners in patients suspected for or
diagnosed with NAFLD with current guidelines of the Eu-
ropean Association for the Study of the Liver, the Europe-
an Association for the Study of Diabetes and the European
Association for the Study of Obesity.

Material and methods

The multicenter survey was performed nation-wide
by 844 Polish general practitioners. These doctors inte-
rviewed 20,550 patients referred to outpatient clinics. The
criterion for inclusion in the study was the application to
the clinic, and the exclusion criteria were lack of oral con-
sent to participate in the study and the inability to obtain
answers to the questions contained in the survey.

The survey included anthropometric data (body mass,
height, BMI and waist circumference) and two blood
pressure measurements taken during the visit; socio-
demographic data [age, sex, education (primary/vocatio-
nal/secondary/higher/not applicable), place of residence
(village/city < 50,000 residents/city 50,000-200,000 resi-
dents/city > 200,000 residents)] and clinical data [diagno-
sis being the reason for reporting to the clinic (obesity/
diabetes type 1/diabetes type 2/hypertension/dyslipide-
mia/ischemic heart disease/heart failure/chronic hepatic
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disease/other), other chronic disease occurred in patients
(obesity/diabetes type 1/diabetes type 2/hypertension/
dyslipidemia/ischemic heart disease/ heart failure/chronic
hepatic disease/other), used drugs (ACE-I, sartan, loop
diuretic, thiazide diuretic, thiazide diuretic, statin, fibrate,
ezetimibe, metformin, sulphonylurea derivative, insulin,
other), previous diagnosis of NAFLD (determination of
liver enzymes/liver ultrasound/ point scale/elastography/
other), the interview during this visit in subjects with and
without previous diagnosis including: alcohol consump-
tion/occurrence in patient or in family history of type 2
diabetes, hypertension and cardiovascular diseases/chan-
ges of body mass - significant gain or loss in short period
of time/a history of HBV and HCV infections as well as
commissioning tests such as: liver enzymes activity/liver
ultrasound, diagnosis of NAFLD in patients who have
been diagnosed before, excluding other causes of liver
steatosis, performance in a patient without diagnosed dia-
betes: fasting glucose/fasting insulin/OGTT/HOMA-IR
calculation/morphology/lipid profile/urid acid concentra-
tion; assessment of fibrosis based on a point scale based on
serosal markers in patients diagnosed with NAFLD; refer-
ral of a patient in whom fibrosis cannot be ruled out to the
hepatology clinic; performed in a hepatology clinic: ela-
stography/biopsy of the liver; treatment procedures imple-
mented in a patient diagnosed with NAFLD and with su-
spected NAFLD (reduction of diet energy by 500-1000 kcal
in relation to the patient’s current demand/limitation
of consumption of animal fats/increased consumption of
complex carbohydrates/avoidance of fructose-rich beve-
rages and foods/restriction of alcohol consumption/regu-
lar aerobic physical activity 150-200 minutes per week/
regular resistance training/pharmacological treatment of
concomitant diseases/used of preparation containing the
necessary phospholipids/used of preparation containing
thiazolidine carboxylic acid/others)].

Statistical analysis was performed with Statistica 12.0
software (Cracow, Poland). Values of variables were pre-
sented as percentages and the mean values with standard
deviations (SD). The groups were compared using the
x* and Student’s ¢ tests. The value of p < 0.05 was consid-
ered to be statistically significant.

Results

The demographic and clinical characteristics of the
study groups are presented in Table 1.

Before inclusion in the study diagnosis of NAFLD was
established in 48.2% of study subjects, most often among
patients referred to the visit due to ischemic heart disease
(56.7%) and type 2 diabetes (53.3%) and the least due to
obesity (45.3%). Most frequently the diagnostic workup
included determination of liver enzymes (96.7%) and liver
ultrasound (86.4%). Among subjects screened previously
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with reference to current European guidelines

NAFLD was diagnosed in 47.8% and in 70.5% with NAFLD

other causes of fatty liver disease were excluded (Table 2).
During the current visit, in the group of patients not

screened earlier, the physicians obtained data concerning:

alcohol consumption (in 91.2%), occurrence of type 2 dia-
betes in the patient and his family (in 90.8%), recent signifi-

cant weight loss or gain in a short period of time (in 87.7%),

a history of HBV and HCV infection (in 76.3%). In addi-

tion, physicians ordered assessment of the activity of liver

enzymes in 54.7%, and liver ultrasound in 48.3% (Table 2).
In patients with NAFLD without diabetes the fasting

glucose level was determined in 75.7%, an oral glucose

tolerability test was performed in 38.7%, the fasting in-
sulin level was measured in 15.1% and HOMA-IR was
calculated in 5.5%. In addition, among patients with

NAFLD physicians determined total blood count in

71.1%, lipid profile in 66.4% and uric acid concentration

in 65.2% (Table 2).

In only 21.5% of patients diagnosed with NAFLD liver
fibrosis was estimated using a point scale based on serous
markers and 61.3% of patients in whom significant fibro-
sis could not be excluded were referred to a hepatology
clinic. In patients referred to a hepatology clinic elasto-
graphy and liver biopsy were performed in 40.1% and
13.2%, respectively (Table 2).

In accordance with guidelines doctors recommended
to the patients:

o reduction of diet energy by 500-1000 kcal below the
patient’s needs in 87.2% of patients with NAFLD and
in 40.9% suspected for NAFLD,

o restriction of animal fat consumption in 93.7% of pa-
tients with NAFLD and 45.1% suspected for NAFLD,

o increase in the consumption of complex carbohydra-
tes in 62.9% of patients with NAFLD and 28.6% su-
spected for NAFLD,

« avoiding drinks and foods rich in fructose in 71.5% of
patients with NAFLD and 32.4% suspected for NAFLD,

o restriction of alcohol consumption in 80.7% of pa-
tients with NAFLD and 39.2% suspected for NAFLD,

« regular aerobic physical activity (150-200 minutes per
week) in 82.5% of patients with NAFLD and 39.4%
suspected for NAFLD,

o regular resistance training in 31.5% patients with
NAFLD and 14.4% suspected for NAFLD,

« pharmacological treatment of concomitant diseases
in 73.4% of patients with NAFLD and 38.7% suspec-
ted for NAFLD (Table 3).

Doctors’ prescription not included in the assessed gu-
idelines:

o pharmaceutical products containing the necessary
phospholipids in 36.0% of patients with NAFLD and
13.6% suspected for NAFLD,
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Table 1. Characteristics of study group [N = 20,550]

Parameters Study group Women Men p
(N = 20,550) (n = 10,035) (n = 10,515)
Demographic data
Age [years] 55 +11 56 +11 54 +12 NS
Education level
Primary [n; %] 1,229; 6.0 706; 7.0 523;5.0
Vocational [n; %] 5,630; 27.4 2,429; 24.2 3,201; 30.4
Secondary [n; %] 8,911; 43.4 4,608; 45.9 4,303; 40.9 NS
Higher [n; %] 4,780; 23.3 2,292;22.8 2,488; 23.7
Place of residence
Rural [n; %] 4,646; 22.6 2,314; 23.1 2,332;22.2
City < 50,000 residents [n; %] 4,041; 19.7 1,894; 18.9 2,147; 20.4 NS
City 50,000-200,000 residents [n; %] 6,266; 30.5 3,114; 31.0 3,152; 30.0
City > 200,000 residents [n; %] 5,597;27.2 2,713; 27.0 2,884; 27.4
Anthropometrics parameters and blood pressure
Nutritional status [BMI] 31.0 +4.7 31.0 +4.9 30.9 4.5 NS
Underweight [n; %] 37;0.2 13; 0.1 24;0.2
Normal weight [n; %] 1,930; 9.4 1,090; 10.9 840; 8.0 € 0,005
Overweight [n; %] 6,548; 31.9 3,053; 30.4 3,495; 33.2
Obesity [n; %] 12,035; 58.6 5,879; 58.6 6,156; 58.5
Visceral obesity [n; %] 8.818; 87.9 7,927;75.4 < 0.001
Systolic blood pressure [mmHg] 137 16 136 +16 139 +16 NS
> 140 mmHg [n; %] 7,938; 38.3 3,545; 34.9 4,393; 41.5 < 0.001
Diastolic blood pressure [mmHg] 84 +10 83 +10 85 +11 NS
> 90 mmHg [n; %] 4,519; 21.7 1,819; 17.8 2,700; 25.4 < 0.001

Clinical characteristics

Reason for the patient to visit

Obesity [n; %] 4,136; 20.1 2,053; 20.5 2,083;19.8 NS
Type 1 diabetes [n; %] 336; 1.6 153; 1.5 183; 1.7 NS
Type 2 diabetes [n; %] 4,169; 20.3 2,078; 20.7 2,091; 19.9 NS
Hypertension [n; %] 9,367; 45.6 4,573; 45.6 4,794; 45.6 NS
Dyslipidemia [n; %] 5,431; 26.4 2,651; 26.4 2,780; 26.4 NS
Ischemic heart disease [n; %] 1,301; 6.3 444, 4.4 857; 8.2 < 0.001
Heart failure [n; %] 482;2.3 215; 2.1 267; 2.5 NS
Chronic liver disease [n; %] 3,560; 17.3 1,711;17.1 1,849; 17.6 NS
Used drugs
ACE-I [n; %] 9,983; 48.6 4,860; 48.4 5,123; 48.7 NS
Sartan [n; %] 5,651; 27.5 2,695; 26.9 2,956; 28.1 < 0.05
Loop diuretic [n; %] 2,876; 14.0 1,275; 12.7 1,601; 15.2 < 0.001
Thiazide/thiazide-like diuretic [n; %] 4,583; 22.3 2,278; 22.7 2,305; 21.9 NS
Statin [n; %) 11,823; 57.5 5,715; 57.0 6,108; 58.1 NS
Fibrate [n; %) 3,188; 15.5 1,448; 14.4 1,740; 16.5 < 0.001
Ezetimibe [n; %) 303; 1.5 122;1.2 181; 1.7 <0.01
Metformin [n; %] 6,354; 30.9 3,206; 31.9 3,148; 29.9 <0.01
Sulfonylurea [n; %] 1,949; 9.5 900; 9.0 1,049; 10.0 <0.01
Insulin [n; %) 1,235; 6.0 571;5.7 664; 6.3 NS
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Table 2. Application of diagnostics procedures in accordance with European NAFLD recommendations by Polish general
practitioners

Parameters Study group Women Men p
(N = 20,550) (n =10,035] (n =10,515)
NAFLD diagnosis before current visit 9,909; 48.2 4,691; 46.7 5,218; 49.6 < 0.001
Risk factors and diagnostics of NAFLD before
current visit [n; %]
Obesity 1,873;45.3 947; 46.1 926; 44.5 0.002
Type 2 diabetes 2,220; 53.3 1,122; 54.0 1,098; 52.5 < 0.001
Hypertension 4,343; 46.4 1,989; 43.5 2,354; 49.1 0.007
Dyslipidemia 2,503; 46.1 1,203; 45.4 1,300; 46.8 NS
Ischemic heart disease 738; 56.7 236; 53.2 502; 58.6 < 0.001
Performed diagnostic test
Liver enzymes activity [n; %] 9,581; 96.7 4,561; 97.2 5,020; 96.2 < 0.001
Liver ultrasound [n; %] 8,563; 86.4 3,930; 83.8 4,633; 88.8 < 0.001
Points scale [n; %] 748; 7.5 286; 6.1 462; 8.9 < 0.001
Elastography [n; %] 419; 4.2 150; 3.2 269; 5.2 < 0.001
Medical history (n=10,641) (n=5,344) (n=5,297)
Alcohol consumption [r; %] 9,708; 91.2 4,755; 89.0 4,953; 93.5 < 0.001
e e e | semos | awsma | amasms | s
EZ‘:%nmaaigrta;egrei;;s;gt?jf?:}%eight gain or 9,334; 87.7 4,730; 8.5 4,604; 86.9 < 0.01
HBV or HCV infection [n; %] 8,122; 76.3 4,099; 76.7 4,023; 75.9 NS
Recommended tests
Liver enzymes activity [n; %] 11,234; 54.7 5,601; 55.8 5,633; 53.6 0.001
Liver ultrasound [n; %] 9,918; 48.3 4,969; 49.5 4,949; 47.1 < 0.001
EfgjgiEiii:%iﬁegitt:;t\'sAFLD on the basis of 9,821; 47.8 4,613; 46.0 5,208; 49.5 <0.001
:f;;te;ig:xilfupdaetf”ts with other causes of liver 6,927;70.5 3,269; 70.9 3,658; 70.2 < 0.001
Tests in NAFLD patients without diabetes (n=6,927) (n=3,269) (n =3,658)
Fasting glucose level [n; %] 5,247;75.7 2,370; 72.5 2,877;78.6 < 0.001
OGTT [n; %] 2,681; 38.7 1,183; 36.2 1,498; 41.0 < 0.001
Fasting insulin level [n; %] 1,043; 15.1 457:14.0 586; 16.0 NS
HOMA-IR calculation [n; %] 378; 5.5 172; 5.3 206; 5.6 NS
Morphology [n; %] 4,922;71.1 2,250; 68.8 2,672;73.0 < 0.001
Lipid profile [n; %] 4,597; 66.4 2,141; 65.5 2,456; 67.1 NS
Uric acid level [n; %] 4,519; 65.2 2,119; 64.8 2,400; 65.6 NS
Percentage of NAFLD patients with fibrosis assessed 5,247;75.7 2,370; 72.5 2,877;78.6 < 0.001
on the basis of point scale (serous markers) 2,681;38.7 1,183; 36.2 1,498; 41.0 < 0.001
Percentage of patients referred to the hepatology (n=7,706) (n=3,719) (n=3,987)
clinic, in whom significant fibrosis could not be
excluded 4,726; 61.3 2,269; 61.0 2,457; 61.6 NS
Eﬁrr]cifrxiatiepzfrfzar;iqeen;s referred to the hepatology (n = 4.726) (n = 2,269) (n = 2,457)
Elastography [n; %] 1,896; 40.1 872;38.4 1,024; 41.7 NS
Liver biopsy [n; %] 624; 13.2 257;11.3 367;14.9 < 0.001
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Table 3. Application of therapeutic procedures in accordance with European NAFLD recommendation by Polish general practitioners

—
— — | | |
a S |2/2/9|29|a|12|8| 2 | ¢
o o|oc|o|o S
o
e NN (Yo ino] Nl 4 -
Z:vammq—mim‘_‘ ~
e I =Nl R T o I I B B
o | © |1 I D! ° A <
&= = M| O QIR N N n
'8 E| N | N | T NN — —
s}
@ Nl o |9l N9 o0 ~
T eal &4 | Y|a|lm|co|De|l 2 o
50E3<r<r<rr\1m<r<rﬂmﬂ ~N
w - S N TS TS TN IS -
wl oY o |9lo|la|old|lg|lo & o)
) | N | QNN DA S [o]
c| = N Tl9 R olNIR ol R | @
() E| N | N TN N — —
2
S~
=2 N |29 || N TS| © ~N
O WX |a|la|o || y o
g. w#mmmmixm ~N
S g lgggdsiE g g
n A RS AR R I Y L S
3 < ||| |||~ || = m
— | — | —
o |olZ o| o o
o S |0 Q I wn|Io|olwn|ld] wv [%)
o |olQlZ|lc|lolZzlc| =2 =
\/\/o V| Vv v
g
o ® — |t|m|o|vnmlo|lal = "
< O 1N |Jd|l-H|d|N|on| =] © <
Z|lceN| © [0]0O|NOIN®MNK| ™ ~
@ oS - SN S S S IO B B e BN
< < N SN n| | O 0
2= » 03[R RL 2] ©
2 | TN Z|Q N O9] Q.
= —_ I [ YN |||~ n| — o™
&
= N R e RS I H AN I o I N )
ol € 2| o |V S Nl | —HlO| wn N
Sl 29| © [0V N K|l K| ™ ~
SIEY ¢ ¥adsggs 6w
" | N |S|lo|N|N|la|F|—=] 0 )
22 | o |lajno|alx|nl o | <
g S 9 N =N = m
.1_;
o= N (XN NSO a
I N ||l Dolald| ] O
0 0 | OO |00 MmN m X
o H G| S| |G| || & &
1] O [ ON|NN|O XO| m n
DN Qoo n M
2 0 || O|IN|Njoo| ™| N| ™ N

Restriction of diet energy content by 500-1000 calories compared to

the current needs of the patient [n; %]

Restriction of animal fats intake [n; %]

Increased intake of complex carbohydrates [n; %]

Avoiding drinks and foods rich in fructose [n; %]

Restriction of alcohol consumption [n; %)

Regular aerobic physical activity — 150-200 minutes per week [n; %]

Regular resistance training [n; %]

Pharmacological treatment of concomitant diseases [n; %]

Preparation of medical products containing essential phospholipids

[n; %]

Preparation of medical products containing thiazolidine carboxylic

acid [n; %]

o pharmaceutical products containing a thiazolidine
carboxylic acid in 74.9% of patients with NAFLD and
29.2% suspected for NAFLD (Table 3).

Discussion

As mentioned above, the cause of the primary form
of NAFLD is obesity, and fatty liver is one of the key fac-
tors in the pathogenesis of type 2 diabetes. Therefore,
in 2016 the European Association for the Study of the
Liver (EASL), the European Association for the Study
of Diabetes (EASD) and the European Association for
the Study of Obesity (EASO) formulated common re-
commendations for diagnosis and treatment of NAFLD
in the primary health care setting. From 1990 year by
year various scientific associations were releasing recom-
mendations for primary care practitioners. However, the
implementation of these guidelines was rarely assessed
in daily clinical practice. Our study is the first to assess
implementation of EASL, EASD and EASO recommen-
dations in Poland.

Despite the fact that all patients included in this stu-
dy were reported with diseases described as risk factors
of NAFLD, including 90% with overweight and obesity,
diagnostic work-up for the disease, prior to the current
visit, was performed in less than half of the patients. This
shows discrepancies with the established recommenda-
tions [6], according to which all these patients should be
screened for NAFLD. Thus, the obtained results indicate
that Polish general practitioners too rarely perform scre-
ening for NAFLD in patients with the highest risk of de-
veloping the primary form of the disease [4]. More often
doctors screened for NAFLD patients with complications
of obesity such as type 2 diabetes and ischemic heart di-
sease. This means that diagnostics of NAFLD in Poland is
performed quite late.

According to the recommendation [6], activity of
GOT and GTT and liver ultrasonography were used
for NAFLD screening. It should be noted that NAFLD
was diagnosed in less than half of the screened patients,
among whom in 70% secondary causes of liver steatosis
were excluded. Concerning nutritional status of the study
population, this diagnosis was less frequent than in the
other overweight and obese populations (70-80%) [2] but
slightly higher than in the general population (17-33%)
[1]. This suggests that NAFLD screening should be re-
peated especially in patients with weight gain and after
development of obesity complications.

The guidelines recommend performance of anamne-
sis to exclude other causes of liver steatosis [6]. Despite
the fact that in all patients not screened for NAFLD befo-
re, there were indications for screening implementation,
not everyone was asked about alcohol consumption, si-
gnificant weight loss or gain in a short time and HBV or
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HCV infections, and the occurrence of type 2 diabetes,
hypertension and cardiovascular diseases in the patients’
family. In addition, only about half of this population re-
ceived a recommendation for determination of liver en-
zymes activity and ultrasonography, despite the fact that
indications for this screening were present in almost all
those not previously examined.

The assessed recommendation in patients with
NAFLD without diagnosis of type 2 diabetes suggests
assessment of insulin resistance using HOMA-IR and
screening for type 2 diabetes [6]. Polish general practi-
tioners rarely followed this recommendation. Fasting pla-
sma glucose was determined in more than three quarters
of this group and the OGTT was performed in less than
40% and HOMA-IR was calculated in only about 6% of
this population. These results suggest poor knowledge of
current and older recommendations, as well as the role of
NAFLD in the pathogenesis of type 2 diabetes.

According to the assessed recommendation in the
high risk group (age above 50 years, type 2 diabetes and/
or other components of metabolic syndrome) active de-
tection of NASH with fibrosis should be undertaken [6].
Despite the fact that a significant percentage of patients
had high risk of NASH with fibrosis, only slightly more
than 20% of patients diagnosed with NAFLD were eva-
luated for fibrosis based on a point scale. In addition,
only 60% of patients with suspected significant fibrosis
were referred to a hepatology outpatient clinic. It is in-
teresting that elastography was performed only in 40%
of patients referred to a hepatology outpatient clinic and
liver biopsy in less than 15%. On the basis of our data it
is not known whether liver biopsy was performed as the
first study or according to recommendations to confirm
significant fibrosis [6].

The second part of EASL, EASD and EASO recom-
mendation concerns treatment of NAFLD. The basic
procedure are changes of eating habits causing 7-10%
weight loss and qualitative changes in food and drinks
[6]. It should be noted that in the present study a sub-
stantial proportion of patients with NAFLD did not re-
ceive recommendations concerning changes of eating
habits. More often, reduced consumption of animal fat
and increased consumption of complex carbohydra-
tes were recommended. Much less frequently changes
of eating habits were recommended to patients with
suspected NAFLD. It may indicate the lack of general
practitioners’ knowledge about the impact of macro-
nutrients on development of NAFLD and the lack of
knowledge on current recommendations, and perhaps
the lack of motivation and time for patient counseling in
this aspect. These data show the importance of the role
that should be played by dieticians and dietary advice in
primary care settings, still not covered by the national
health fund in Poland.
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According to the recommendations the second ele-
ment of NAFLD treatment is regular physical activity:
150-200 minutes of aerobic physical activity per week
of moderate intensity and resistance training [6]. Regu-
lar aerobic physical activity was recommended in about
80% and resistance training in 30% of patients diagnosed
with NAFLD and patients suspected with NAFLD. This
may indicate a lack of knowledge not only of the current
NAFLD recommendations, but also of insufficient know-
ledge about the role of physical activity, especially in tre-
atment of obesity and its complications. It should also be
noted that both changes of diet and increased physical ac-
tivity are not only part of NAFLD therapy but also of over-
weight and obesity management. Therefore, both may
have the same barriers including attitudes toward obese
patients, lack of insurance payments for obesity care,
poor education during medical school and postgraduate
training and lack of time [9,10]. It has also been shown
that physician have lower respect for obese patients and
this adversely affects the quality of care [11]. In addition,
another study has shown that primary care practitioners
more often expressed interest in obese patients’ referral to
a specialist [12]. There is a lack of studies assessing atti-
tudes of doctors towards obese patients in Poland. There-
fore, it is difficult to state how they could have an impact
on the implementation of the recommendations. Further
studies are necessary to assess this aspect.

The third recommended element of NAFLD treat-
ment is the pharmacological treatment of obesity-related
diseases [6]. This element of treatment was also imple-
mented in only about 70% of patients diagnosed with
NAFLD and about 30% of patients suspected with the
diagnosis. The obtained results neither allow the causes
of such therapeutic decisions to be explained nor rule out
the possibility that some patients had started the pharma-
cotherapy earlier.

However, despite the fact that guidelines do not re-
commend the use of essential phospholipids and thiazo-
lidine carboxylic acid in the treatment of NAFLD, they
were frequently used in patients with NAFLD and less
often in patients with suspected NAFLD. The factors
explaining these therapeutic decisions and the efficacy of
this treatment should be assessed in the future.

Conclusions

Polish general practitioners too rarely perform dia-
gnostic tests for NAFLD and recommend changes in diet
and physical activity, and too rarely perform tests for car-
bohydrate metabolism disturbances.

Diagnostic workup and NAFLD therapy are in line
with the current European guidelines.
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