
957

Wiadomości Lekarskie, VOLUME LXXIV, ISSUE 4, APRIL 2021© Aluna Publishing

INTRODUCTION 
Non-alcoholic fatty liver disease (NAFLD) is considered 
to be the most common cause of chronic liver disease 
worldwide [1,2]. In the general population the prevalence 
of NAFLD is about 20-30% [3], however, the prevalence is 
much higher in high-risk groups, which include obese peo-
ple with type 2 diabetes mellitus, metabolic syndrome [4].

Data from epidemiological studies [3,5-8] confirm the 
tendency of increased incidence of NAFLD in patients with 
insulin resistance, which occurs in patients with obesity, 
type 2 diabetes and metabolic syndrome. While in the 
general population NAFLD is found in 30% [3], it reaches 
an impressive frequency among patients with grade I and 
grade II-III obesity – 75% [5,9,10] and 90% [7,8], respec-
tively. NAFLD is found in 90% of patients with diabetes 
and hyperlipidemia [11].

NAFLD is very serious condition as it can lead to the 
development of non-alcoholic steatohepatitis (NASH) and 
unfortunately to cirrhosis, without the any signs and symp-
toms or changes of the liver enzymes. It was confirmed that 
patients with prediabetes and NAFLD are at higher risk of 
development of  diabetes mellitus type 2 comparing with 
prediabetes patients without NAFLD [12].

It is common to see an increase of free fatty acids (FFA), 
low-density lipoprotein (LDL), and triglycerides (TG) as as 

a manifestation of dyslipidemia in patients with NAFLD. 
Such abnormalities of lipid metabolism cause inflamma-
tion, lipotoxicity, oxidative stress and as the result  aggra-
vate liver damage [13]. 

Interestingly, the prevalence of NAFLD among patients 
with prediabetes, as well as the features of metabolic dis-
orders in this category of patients compared with patients 
with type 2 diabetes remain poorly studied. The question of 
the choice of treatment approach in patients with NAFLD 
and prediabetes also remains debatable. 

THE AIM
To evaluate the efficiency of the proposed therapy, which 
included recommendations for nutrition, physical activ-
ity and treatment with rosuvastatin, omega-3 PUFA and 
ursodeoxycholic acid, on the indicators of the lipid profile 
in patients with NAFLD and prediabetes.

MATERIALS AND METHODS 
On the basis of the therapeutic department of the State 
Enterprise “District clinical hospital of Uzhgorod station” 
State Territorial Branch Union (STBU) “Lviv railway” 
examined 78 patients with impaired glucose tolerance. Ac-
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cording to the inclusion and exclusion criteria, 55 patients 
with prediabetes and concomitant NAFLD were included 
in the study. The exclusion criteria were: age over 74 years; 
documented coronary heart disease; connective tissue 
disease; oncological diseases; the presence of complete left 
bundle branch block according to the ECG; type I and II 
diabetes mellitus; cirrhosis; previous viral hepatitis; toxic 
(alcohol – consumption of more than 40 g of ethanol /d), 
drugs (use of hepatotoxic drugs), severe metabolic liver 
disease; Wilson-Konovalov disease; autoimmune hepati-
tis; abrupt weight loss, parenteral nutrition for 2 weeks or 
more; chronic diseases of the gastrointestinal tract, accom-
panied by impaired absorption function (malabsorption 
syndrome); worm infestation; refusal of the patient to 
participate in this study.

Patients were divided into 2 groups, which were com-
parable in age, sex and stage of NAFLD. The division of 
patients into groups was performed in random order, by 
random numbers. 

Because the initial examination of patients with prediabe-
tes and NAFLD revealed that they belonged to the category 
of people at very high cardiovascular risk, all patients were 
prescribed rosuvastatin at a dose of 10 mg /d. Thus, patients 
of group Ia (n = 28) as hypolipidemic therapy received ro-
suvastatin 10 mg / d in combination with omega-3 PUFA 
at a dose of 1000 mg /d and ursodeoxycholic acid at a dose 
of 10 mg/kg/d.

Patients of group Ib (n = 27) were a comparison group 
and, except for rosuvastatin, did not take drugs. Patients 
in both groups followed dietary recommendations and 
performed 30-minute daily walks. For comparison, a 
control group of almost healthy individuals was used (n = 
30). Evaluation of treatment efficacy was performed 6 and 
12 months after the start of therapy.

All patients underwent a comprehensive clinical exam-
ination, which included anthropometric data collection, 
objective examination, and venous blood sampling for 
laboratory tests.

The method of ultrasound diagnosis of the liver was used 
to diagnose NAFLD, taking into account that ultrasound 
can detect an increase in liver echogenicity and confirm 
the diagnosis of NAFLD in conditions of fatty infiltration 
of the liver more than 33%. Criteria for the presence of 
steatosis were considered to be a diffuse homogeneous 
increase in liver echogenicity (“white liver”) with greater 
echogenicity than the right kidney (hepatorenal index) and 
dorsal attenuation of the ultrasound signal.

Statistical processing of the obtained results was per-
formed on a personal computer using the software packag-
es “Microsoft Office Excel 2003” and “Statsoft Statistica 8.0”. 
The discrepancy was considered probable if the probability 
value was equal to or greater than 95% (p <0.05).

RESULTS
During the study period among patients of group Ia who 
received complex treatment, there was a clear tendency to 
improve lipid metabolism (table I): the average value of 

total cholesterol significantly decreased after 12 months by 
37.96% compared to baseline (p < 0.01) and 26.65% com-
pared with data after 6 months (p = 0.03). In addition, the 
average value of total cholesterol after 12 months in patients 
of group Ia was significantly lower than in almost healthy 
individuals (p = 0.02). The mean value of high-density 
lipoprotein (HDL) in patients of group Ia after 12 months 
significantly increased by 42.19% compared to baseline  
(p <0.01) and by 23.81% compared with the mean value 
after 6 months of treatment (p = 0.01). The mean value 
of LDL levels significantly decreased after 12 months of 
treatment by 10.90% compared with the mean value before 
treatment (p <0.01).

Moreover, a significant difference between the mean 
values   of HDL and LDL levels of almost healthy individuals 
and the corresponding indicators of patients of group Ia 
after 12 months was not detected (p = 0.19 and p = 0.49, 
respectively). There was a significant decrease in the mean 
value of very low-density lipoprotein (VLDL) levels both 
after 12 months compared to baseline (by 12.21%, p <0.01) 
and after 12 months compared with the average value after 
6 months of treatment (by 9.45%, p). = 0.03). The mean 
value of triglyceride level significantly decreased after 12 
months of treatment by 40.23% (p <0.01) compared to 
baseline and by 30.74% compared with 6 months (p = 0.03).

Thus, due to the general tendency to improve lipid me-
tabolism, patients in this group showed improvement of 
the atherogenic coefficient, namely: at the beginning of 
the study, this coefficient indicated a moderate risk of ath-
erosclerosis, after 6 months of treatment, the atherogenic 
coefficient decreased significantly by 12.67% (p <0.01), 
thus approaching normal.

After 12 months of treatment, the atherogenic coefficient 
decreased by 32.78% (p <0.01) and was within normal lev-
els, as evidenced by the lack of significant changes between 
its average value after 12 months and the average value of 
this ratio in healthy individuals (group III ) (p = 0.07).

Among patients of group Ib, statistically significant 
changes in the mean values   of some indicators of lipid 
metabolism were found (table II). Thus, the average value 
of total cholesterol significantly decreased after 12 months 
of treatment by 17.60% compared to baseline (p <0.01) 
and by 14.46% compared with the average value of this 
indicator after 6 months of treatment (p <0, 01). Moreover, 
the average value of total cholesterol after 12 months in 
patients of group Ib did not differ significantly from the 
average value of this indicator in almost healthy individuals 
(p = 0.16). No significant change was in the mean value of 
HDLC in patients of group Ib (p> 0.05), while the average 
value of this indicator in patients of group Ib was signifi-
cantly lower than in almost healthy individuals (p = 0.01). 
No significant change was in the mean values   of LDL and 
VLDL (p> 0.05), as well as no significant difference was 
between the mean values   of these indicators in patients of 
group Ib and persons in the control group (p = 0.11 and  
p = 0.88, respectively). During the study period, there was a 
significant decrease in the average value of triglycerides in 
patients of group Ib after 12 months by 15.31% (p = 0.04), 
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but the average value of this indicator after 12 months was 
significantly higher than in almost healthy individuals  
(p <0, 01). Like the mean triglyceride level, the mean val-
ue of atherogenic coefficient significantly decreased after  
12 months compared to baseline by 12.13% (p <0.01), 
but remained significantly higher than in almost healthy 
individuals (p = 0, 03).

DISCUSSION
The results of many studies demonstrate the effectiveness 
of ursodeoxycholic acid, omega-3 PUFA and rosuvastatin 
in patients with NAFLD but independently of each other. 
For instance, scientists Anita Pathil, Gerhard Liebisch  
and co- authors, as well as E. B. Avalueva, E. I. Tkachenko 
and co-authors in their studies demonstrated a restoring 
altered lipid profiles of in patients with NAFLD which were 
treated with ursodeoxycholic acid [14,15]. Schohraya Spa-
his, Fernando Alvarez and co- authors showed beneficial 

effect of  omega-3 fatty acids on liver steatosis and related 
metabolic abnormalities in obese children  with NAFLD 
[16]. S. Antonopoulos and co-researchers in their work 
confirmed the positive effect of rosuvastatin on the course 
of non-alcoholic fatty liver disease [17]. At the same time, 
Srinivasan Dasarathy  and others did not show a positive 
effect from the use of omega 3 fatty acids in diabetic pa-
tients with NAFLD [18]. In our study, we demonstrated for 
the first time the effectiveness of comprehensive treatment 
of NAFLD in prediabetes patients and its positive influence 
on lipid abnormalities.

CONCLUSIONS
Thus, it can be concluded that standard nutrition and phys-
ical activity recommendations, as well as treatment with 
rosuvastatin in patients with prediabetes was significantly 
effective, but did not provide complete correction of lipid 
metabolism.

Table I. Dynamics of lipid profile of patients of group Ia during the treatment (M ± m)

Indicators 

Group of comparisons Reliability indicator

Group Іа (n=28)
Control 

group (n=30) р0-6 р0-12 р6-12
р12-

control 
groupBaseline After 6 

months
After 12 
months

Total Cholesterol 5,19±1,06 4,39±2,08 3,22±1,72 4,03±0,66 0,08 <0,01* 0,03* 0,02*

HDLC 1,28±0,36 1,47±0,46 1,82±0,42 2,27±1,76 0,09 <0,01* 0,01* 0,19

LDLC 3,12±0,50 3,03±0,58 2,78±0,43 2,71±0,34 0,54 0,01* 0,07 0,49

VLDLC 1,31±0,18 1,27±0,24 1,15±0,16 0,83±0,13 0,48 <0,01* 0,03* <0,01*

TG 3,43±1,38 2,96±1,47 2,05±1,54 1,84±0,26 0,22 <0,01* 0,03* 0,47

Atherogenic coefficient 3,63±0,29 3,14±0,58 2,44±0,74  2,15±0,43 <0,01* <0,01* <0,01* 0,07

n- number of patients; p0-6 - the significance of the difference of the indicators of patients in the relevant group before treatment and after 6 months; 
p0-12 - the significance of the difference of the indicators of patients in the relevant group before  treatment and after 12 months; p6-12 -  the signifi-
cance of the difference of the indicators of patients in the relevant group after 6 and 12 months of treatment; p12-III - the significance of the difference 
between the patients of the corresponding group after 12 months of treatment and patients of control group; * - statistically significant difference when 
comparing indicators in the dynamics.

Table II. Dynamics of lipid profile of patients of group Ib during the treatment (M ± m)

Indicators 

Group of comparisons Reliability indicator

Group Іb (n=27)
Control 

group (n=30) р0-6 р0-12 р6-12
р12- 

control 
groupBaseline After 6 

month
After 12 
month

Total Cholesterol 5,17±1,07 4,98±0,71 4,26±0,54 4,03±0,66 0,46 <0,01* <0,01* 0,16

HDLC 1,17±0,34 1,21±0,47 1,23±0,39 2,27±1,76 0,72 0,55 0,87 0,01*

LDLC 3,11±0,51 3,08±1,24 3,02±0,97 2,71±0,34 0,91 0,67 0,84 0,11

VLDLC 0,77±0,14 0,78±0,61 0,81±0,72 0,83±0,13 0,94 0,78 0,87 0,88

TG 4,18±1,44 3,96±1,21 3,54±0,61 1,84±0,26 0,55 0,04* 0,11 <0,01*

Atherogenic coefficient 2,72±0,34 2,60±0,49 2,39±0,37  2,15±0,43 0,30 <0,01* 0,08 0,03*

n- number of patients; p0-6 - the significance of the difference of the indicators of patients in the relevant group before treatment and after 6 months; 
p0-12 - the significance of the difference of the indicators of patients in the relevant group before  treatment and after 12 months; p6-12 -  the signifi-
cance of the difference of the indicators of patients in the relevant group after 6 and 12 months of treatment; p12-III - the significance of the difference 
between the patients of the corresponding group after 12 months of treatment and patients of control group; * - statistically significant difference when 
comparing indicators in the dynamics.
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At the same time, proposed treatment, which included  
recommendations for nutrition, physical activity and 
treatment with rosuvastatin, omega-3 PUFA and ursode-
oxycholic acid, demonstrated significant reduction in the 
mean values   of total cholesterol and VLDL. As well as the 
lack of a statistically significant difference in the mean 
values   of other indicators of lipid profile in patients with 
prediabetes and NAFLD compared with almost healthy 
individuals proves the efficacy of the proposed treatment 
in patients with prediabetes and NAFLD.
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