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Aim: to determine the frequency of PNPLA3 rs738409 C>G gene polymorphism, leading to p.1148M substitution, in
patients with non-alcoholic fatty liver disease (NAFLD), and to reveal the association between polymorphism and
probable NAFLD outcomes: liver cirrhosis (LC) and hepatocellular carcinoma (HCC).

Materials and methods. The study was conducted according to the “case-control” design, three main groups were
formed: a group with NAFLD (n = 46), a group with LC (n =61), a group with HCC (n = 50), as well as a control group
(n =70), for all groups we performed genotyping of the rs738409 polymorphism of the PNPLA3 gene. The relation-
ship between the occurrence of different genotype variants and the diagnosis of patients was evaluated, the odds
ratio (OR) of progression of NAFLD and the reliability of intergroup differences were determined.

Results. NAFLD patients with PNPLA3 1148M polymorphism have a significantly higher chance of developing LC
and HCC. The odds ratio for the GG genotype was 7.94 (95 % ClI: 2.19-28.84; p = 0.030) for LC and 6.51 (95 % ClI:
1.15-4.08; p = 0.039) — for HCC with concomitant LC. The presence of the minor G allele also increases the likeli-
hood of transition from NAFLD to LC (OR=2.38; 95 % Cl: 1.41-4.02; p =0.010) and HCC in the presence of cirrhosis
(OR =2.17; 95 % Cl: 1.15-4.08; p = 0.039). Differences in the frequency of PNPLA3 polymorphism between the
NAFLD and HCC groups were not significant. Additional risk factors for HCC associated with NAFLD are overweight
(OR=5.14;95 % Cl: 1.94-13.67; p < 0.001), arterial hypertension (OR = 8.49; 95 % CI: 3.05-23,62; p < 0.001) and
diabetes mellitus (OR =8.57; 95 % CI: 1.03-71.48; p = 0.032).

Conclusion. The frequency of single nucleotide polymorphism PNPLAS3 significantly differs in patients with NAFLD,
cirrhosis and HCC compared with the control group of healthy volunteers. The PNPLA3 1148M polymorphism in-
creases the incidence of NAFLD progression to cirrhosis and HCC, but only with concomitant cirrhosis.
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Llens uccnepoBaHus: onpeaeneHne 4actotel nonnmopduama rs738409 C>G B reHe PNPLAS3, npuBoasiLLero
K @MWUHOKMCNOTHOM 3aMeHe p.|1148M, y naumMeHTOB C HeankorosibHOM XMpPoBoW 6one3Hbio neveHn (HAXKBI) u Bbi-
FBJIEHME accoumauum JaHHOro nonmmMmopdunama ¢ BeposatHbiMu ncxogamu HAXKBI — uyppo3om neyveHn (L) n re-
narouennionapHom kapumHomon (F'LUP).
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MaTtepuanbl u meToabl. lccnenoBaHne npoBeaeHO MO AU3anHy «Cy4an-KOHTPOb». bbinu cdhopmMmmnpoBaHsl Tpu
OCHOBHble rpynnbl: rpynna ¢ HAXBI (n = 46), rpynna ¢ LM B ucxoge HAXBI (n = 61), rpynna ¢ M'UP Ha ¢doHe
HAXBIT (n = 50), a Takke KOHTpOsbHasA rpynna (n = 70), AN KOTOPOW BbINOMHANIOCH FEHOTUNMPOBAHUE NOAMMOP-
dunsma rs738409 B reHe PNPLAS. OueHmBanach CBA3b MeXAyY YaCTOTOW padfinyHbIX BapnaHToB reHoTuna rs738409
C>G n gruarHo30oM naumMeHToB, paccyMTaHO OTHOLLEHME WwaHcoB nporpeccupoBaHmna HAXBI go LM n M'UP, pocto-
BEPHOCTb MEXIPYMMOBbIX Pa3INyniA.

Pesynbtrathbl. MNauymeHTtsl ¢ HAXBEIN ¢ nonnumopduramom PNPLA3 1148M nmetoT cTaTMcTUYeCcKn 3Ha4MMOo B0SbLLNIA
waHc passutma UM n F'UP. OtHoweHne waHcos (OLLU) npu reHotnne GG coctasuno 7,94 (95 % OWN: 2,19-28,84;
p = 0,030) gna UM v 6,51 (95 % AN: 1,15-4,08; p = 0,039) ana INUP Ha ¢poHe L. Hannume mmHopHOro annens
G Takxe yBenmymBaeT BeposaTHOCTb nepexoga HAXBI B LM (OLU = 2,38; 95 % OWN: 1,41-4,02; p = 0,010) u F'UP
Ha doHe LM (Ol =2,17; 95 % AN: 1,15-4,08; p = 0,039). Otanuma yactoTtbl nonmmopduama PNPLA3 mexay rpyn-
namu HAXBIN n I'LP 66111 HepocToBepHbI. JononHutenbHbiMn daktopamm pucka IM'LUP Ha doHe HAXKBI asnsioTca
1n36biTouHas macca tena (OLL = 5,14; 95 % AWN: 1,94-13,67; p < 0,001), apTepuanbHas runepteHaus (OLL = 8,49;
95 % [OU: 3,05-23,62; p < 0,001) n caxapHnbiin anabet (OLL = 8,57; 95 % OW: 1,03-71,48; p = 0,032).

BbiBogbl. HacTtoTa ogHOHYkNeotngHoro nonmmopounama PNPLA3 3Haunmo pasnunydaetcs y nauneHtoB ¢ HAXBIT,
LLM n F'LLP no cpaBHEHMIO C KOHTPOJSILHOWM rpynnoi 300poBbIX Ao6poBosbLeB. Moaumopdunam PNPLA3 [148M noBbI-

waet yactoTy nporpeccupoanna HAXBI go LM v NP, Ho Tonbko Ha ¢poHe LLTM.
KnioueBble cnoBa: reH PNPLA3, HeankoroJibHasi XupoBasi 60/1e3Hb NeYeHn, LMpPPOo3, renaToLesoNsapHbIA pak
KoH®NUKT nHTepecoB: aBTOPbI 3as9BNSIOT 00 OTCYTCTBUM KOHMIMKTA UHTEPECOB.

Ana umtnpoBaHus: lNetkay B.B., Llayp I"A., beccoHoBa E.H., KapumoBa A.A. ViccneposaHve nonumopdunama reHa PNPLA3 1148m
y MaUMEHTOB C HEAIKOrOJIbHOW XMPOBOKN 60NE3HbIO NeYeHN, LIMPPO30M NeYeHn 1 renaTouesiioNsapHbIM PakoM. POCCUIACKNIA XXypHa
racTpO3HTEPONOrMmK, renatonornun, kononpokronormun. 2023;33(4):30-37. https://doi.org/10.22416/1382-4376-2023-33-4-30-37

Introduction

Non-alcoholic fatty liver disease (NAFLD) is the
leading chronic liver disease in the world, which can
be defined as a hepatic manifestation of a metabolic
syndrome characterized by steatosis, which in a
number of patients can progress and lead to the
development of steatohepatitis, fibrosis, and then
liver cirrhosis (LC) or hepatocellular carcinoma
(HCC) [1, 2]. Currently, there are no reliable
predictors of NAFLD progression, so it is necessary
to pay attention to the search for new potential
molecular genetic markers [3].

Researchers associate the development of NAFLD
with a number of single-nucleotide polymorphisms,
in particular, the connection of the polymorphism
of the PNPLA3 gene (patatin like phospholipase
domain containing 3) p.1148M (rs738409 C>G) with
the development of steatosis was revealed [4]. The
more frequent development of HCC may also indicate
a probable connection between the polymorphism of
the PNPLA3 gene and HCC secondary to NAFLD
[5]. Particular attention is paid to the carrier of the
minor G allele as a risk factor of the development of
aggressive forms of NAFLD [6].

According to Russian researchers, the presence of
a minor allele of the PNPLA3 gene in patients with
NAFLD is associated with the severity of steatosis
and cytolytic syndrome [7, 8]. The rs738409 C>G
polymorphism in the PNPLA3 gene can be considered
as a marker of the formation and progression of
fibrosis in patients with NAFLD being carriers of
the G allele [9], as well as an increased risk of liver
cirrhosis [10].

Currently, the feasibility of screening in a group
of patients with NAFLD and GG variant rs738409

of the PNPLA3 gene is being studied. Experts
believe that additional data are needed to include
active monitoring of such patients in clinical
recommendations [11].

The aim of the study was to determine the
frequency of PNPLA3 gene polymorphism in patients
with NAFLD, and to identify the association of this
polymorphism with probable outcomes of NAFLD:
liver cirrhosis (LC) and hepatocellular carcinoma
(HCO).

Materials and methods

The selection of patients with NAFLD and LC
(group 1 and group 2, respectively) was carried out
in the Regional Hepatological Center on the basis
of the Sverdlovsk Regional Clinical Hospital No. 1.
The diagnosis of HCC secondary to NAFLD was
established and morphologically confirmed in
patients of the Sverdlovsk Regional Oncological
Dispensary (group 3). In all patients included in
the observation, the etiological connection of the
development of liver pathology with factors such as
viral hepatitis, alcohol abuse, taking hepatotoxic
drugs or other toxic compounds, cholangitis,
hereditary metabolic diseases was excluded; at the
same time, steatosis could act as a background or
independent disease. When taking medical history,
data on concomitant cardiovascular and endocrine
pathology, as well as the body mass index (BMI)
of patients were taken into account.

To assess the intergroup differences, the “case-
control” study design was chosen. Monitoring
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of patients with laboratory tests was carried
out from January to August 2022. The control
group consisted of 70 healthy volunteers — 43
(61 %) women and 27 (39 %) men, without liver
pathology and without the above-mentioned risk
factors of liver lesions at the age of 30 to 69 years
old (mean age — 40 years old).

The genotyping of the rs738409 polymorphism
in the PNPLA3 gene, which leads to the amino
acid substitution of p.1148M, was carried out on
the basis of the Laboratory of Molecular Biology,
Immunophenotyping and Pathomorphology of
the Regional Children’s Clinical Hospital of
Yekaterinburg. For genotyping, genomic DNA
isolated from 300 ul of peripheral blood collected
in a test tube with EDTA using a DNA-Extran
kit (ZAO “Syntol”, Russia) was used according to
the manufacturer’s instructions. The concentration
of the isolated DNA was measured on a Qubit 4
fluorimeter (Thermo Fisher Scientific, USA)
using the Qubit dsDNA BR Assay Kit (Thermo
Fisher Scientific, USA). DNA was diluted to the
concentration of 20 ng/mL and 5 mL of solution
was introduced into the PCR reaction, which
corresponded to 100 ng of DNA. Genotyping by
allelic discrimination was performed on the Rotor
Gene Q 5 plex device (Qiagen, Germany) using
fluorescent probes and primers synthesized by
ZAO “DNA-Synthesis” (Russia), the sequences
of probes and primers were published -earlier
[12]. 100 ng of the DNA under study, 900 nmol
of each of the primers, 300 nmol of fluorescently
labeled hydrolyzable probes, 2.5 uL of 10 mM
deoxynucleotide triphosphates, 2.5 units of
SynTaq DNA polymerase (ZAO “Syntol”, Russia)
were added to the PCR reaction mixture. The
amplification conditions were as follows: 95 °C for
5 min, then 40 cycles: 95 °C for 10 s, 55 °C for
30 s and 72 °C for 30 s. The results of real-time
PCR were evaluated as follows: in the presence of
a fluorescent signal only via the FAM channel, a
wild-type homozygote (CC genotype) was detected,
in the presence of a fluorescent signal only via the
HEX channel — a homozygote for the pathogenic
variant (GG genotype), with simultaneous detection
of fluorescent signals via two FAM and HEX
channels — heterozygote (CG genotype). Negative
control (TE buffer used for DNA dissolution) was
used in all setups. No fluorescent signals were
recorded in the negative control.

Statistical processing of study results was carried
out in software products Statistica 10 (StatSoft Inc.,
USA), Microsoft Excel (Microsoft Corp., USA) with
the calculation of statistical averages (mean and
median values, standard sampling error, standard
deviation, etc.). The relationship between the
frequency of various variants of the PNPLA3 gene
genotype (in particular, the frequency of the minor

G allele) and the diagnosis (NAFLD, LC, HCC)
was assessed based on the results of constructing
conjugacy tables and subsequent determination of
the odds ratio (OR) within the 95 % confidence
interval (95 % CI). The statistical significance of
the intergroup differences was assessed based on
the results of the calculation of the non-parametric
Mann — Whitney test for unconjugated samples.

Results

Group 1 with NAFLD included 46 patients
17 (37 %) men and 29 (63 %) women), mean age —
43.0 + 9.3 years old. Overweight was found in
7 patients (15.2 %), arterial hypertension (AH) — in
6 (13.0 %), coronary heart disease (CHD) — in 6
(13.0 %), diabetes mellitus (DM) — in 1 (2.2 %).
Group 2 with LC included 61 patients (19 (31 %)
men and 42 (69 %) women), mean age — 52.0 + 9.0
years old. In this group, there were more patients
with overweight (n = 30; 49.2 %) and concomitant
diseases in the form of hypertension (n = 29; 47.5 %),
coronary heart disease (n = 13; 21.3 %) and diabetes
(n=15;24.6 %). Group 3 with HCC was represented
by 50 patients (33 (66 %) men and 17 (34 %) women)
with a slightly higher average age — 61.0 + 6.3 years
old, and similar concomitant diseases: 24 patients
(48.0 %) — with overweight, 28 patients (56.0 %)
— with hypertension, 13 patients (26.0 %) — with
coronary artery disease and 8 patients (16.0 %)
— with diabetes. Differences in the frequency of
overweight, hypertension, diabetes were statistically
significant between patients with LC and NAFLD,
between patients with HCC and NAFLD, and
insignificant between patients with HCC and LC
(Table 1).

Unfortunately, it was not possible to evaluate the
effect of PNPLA3 polymorphism on the progression
of NAFLD to LC and HCC in isolation in patients
with additional risk factors due to the insufficient
number of such patients. The main analysis revealed
significant differences in the frequency of single-
nucleotide polymorphism rs738409 in the PNPLA3
gene between the study groups and the control group
(Fig. 1).

CG and GG genotypes were significantly more
common in the follow-up groups of patients with
NAFLD, LC and HCC (58.7 %, 62.3 % and 64.0 %,
respectively) compared with the control group
(45.7 %). The frequency of GG homozygotes is
especially high in the LC group (26.2 % compared to
4.3 % in the control group).

The minor G allele was determined significantly
more often in the NAFLD, LC and HCC groups
compared to the control (Fig. 2).

There are also more pronounced differences in the
frequency of the minor G allele in the LC group
(44.3 % compared with 25.0 % in the control group).

The assessment of the reliability of differences in
the frequency of a particular variant of the PNPLA3
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Table 1. Pairwise comparison of the incidence of overweight, arterial hypertension, coronary heart
disease and diabetes mellitus in the study groups according to odds ratios with a 95 % confidence
interval, taking into account a two-sided p-test for the significance of differences

Tabauya 1. TlonapHoe cpaBHEHHE YaCTOThI U3OBITOYHON MAacChl TeJla, apTepUaibHON MMIIEPTEH3KHU, UIIe-
MUYECKOl 60JIe3HH cep/llla 1 caXxapHOro guabera B MCCAE/yeMbIX IPYIIIAX 110 MOKA3aTesIM OTHOIIEHUS
MIAHCOB 1PU 93%-HOM [JOBEPUTEBHOM HHTEPBAJE C YYETOM [BYXCTOPOHHETO P-KPUTEPHUS] 3HAUNMOCTI

pasnunii
Parameter LC — NAFLD HCC — NAFLD HCC — LC
Mapamerp I — HAXKBI TP — HAXBII TP — III
Overweight 5.392 (2.089—13.918) 5.143 (1.935—13.666) 0.954 (0.451—2.016)
M36pITOuHAs Macca Tesra p < 0.001 p» <0.001 p = 1.000
AH / AT 6.042 (2.235—16.331) 8.485 (3.048—23.619) 1.404 (0.663—2.977)
p <0.001 p < 0.001 p = 0.446
1.806 (0.629—5.183) 2.342 (0.807—6.799) 1.297 (0.538—3.128)
CHD / IBC = 0.315 = 0.131 p = 0.654
14.674 (1.860—115.774) 8.571 (1.028—71.481) 0.584 (0.225—1.517)
DM / CIL p = 0.001 p = 0.032 = 0.348

Note: AH — arterial hypertension; CHD — coronary heart disease; DM — diabetes mellitus; NAFLD — non-alcoholic fatty
liver disease; LC — liver cirrhosis; HCC — hepatocellular carcinoma.

IHpumeuanue: AT — aprepuanbnas runeprensusi; UBC — umemnveckas 6osesnb cepana; C/I — caxapubrit quaber; HAJKBIT —
HeaJIKoroJIbHast xkupoBast Gosresnb nedens; [IT — nnppos nevernn; I[P — remaTore/utio/sipHast KapiimHoOMa.
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Figure 1. Frequency of various PNPLA3 genotypes occurrence (NAFLD — non-alcoholic fatty liver disease;

LC — liver cirrhosis; HCC — hepatocellular carcinoma)

Pucynox 1. Yacrora pasamunbix rexorunos PNPLA3 (HAJKBIT — HeankoronbHas >KMpoBast GOJE3HDb IMeveHH;
IIII — muppos nedenu; I[P — remarole/LmoIsapHas KapluHOMA)

gene in patients with NAFLD and the calculation of
OR enable to estimate the probability of progression
of NAFLD to LC and/or to HCC in patients
with the polymorphism under study. Indeed, more
extensive and long-term studies are needed to form
reasonable conclusions about the role of PNPLA3
polymorphism in the development of aggressive
forms of NAFLD, however, the calculated OR
indicators can be fully applied to the population
under consideration (Table 2).

In the course of the study, we found that patients
with a minor G allele had a statistically significantly

higher chance of LC development (OR = 2.38;
95 % CI: 1.41—4.02; p = 0.010), and an insignificant
chance of HCC development (OR = 1.62; 95 % CI:
0.92—2.83; p = 0.217). However, if we take patients
with HCC secondary to LC, the differences become
significant (OR = 2.17; 95% CI. 1.15—4.08;
p = 0.039). There are also significant differences
in the higher frequency of the GG genotype in
comparison with the control group in patients with
LC (p = 0.030), HCC (p = 0.029) and HCC with
LC (p = 0.005).

Poc sypH ractposuTepoJt rematon koaonpokros 2023; 33(4) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(4)

33



34

Original articles / OpurnHanbHbIe MCCIEOBAHUS www.gastro-j.ru

%
50

45
40
35
30
25
20
15
10

NAFLD / HAXBN

Lc/un

HCC /ruypP Control / KoHTponb

Figure 2. Frequency of the minor G allele occurrence (NAFLD — non-alcoholic fatty liver disease; LC — liver
cirrhosis; HCC — hepatocellular carcinoma)

Pucynox 2. Yacrora munopuoro amtens G (HAJKBII — neankorosbHas skupoBast 6osesnb nedenu; LI — uuppos
neuennu; I[P — renaroue/moaapHas KapluHOMa)

Table 2. Pairwise comparison of the main groups with the control group (n = 70) according to odds
ratios with a 95 % confidence interval, taking into account a two-sided p-test for the significance of
differences

Tabauya 2. TlonapHoe cpaBHEHHE OCHOBHBIX TPYIII ¢ KOHTPOJbHOU Tpytmoii (n = 70) no mokasare-
JISIM OTHOIIIEHUSI IIAHCOB MPU 95%-HOM /[OBEPUTENLHOM HHTEPBAJIE C YIETOM JIBYXCTOPOHHETO p-KPHUTEPHS
3HAUUMOCTH Pa3IMIUi

TIP u IIIT /
Genotype | NAFLD / HAXBII, LC / 1II, HCC / TP,
T'enorun n = 46 n =61 n =350 HCS ingiLC’
cc 0.59 (0.28—1.26) 0.51 (0.253—1.03) 0.72 (0.35—1.49) 0.53 (0.23—1.26)
p = 0.240 p =0.102 p = 0.443 p=10.216
cG 1.41 (0.67—2.99) 0.80 (0.39—1.62) 0.87 (0.41—1.82) 0.89 (0.38—2.12)
p = 0.439 p = 0.598 p=0.752 p = 0.829
GG 2.13 (0.45—9.98) 7.94 (2.19—28.84) 4.25 (1.07—16.94) 6.51 (1.56—27.24)
p = 0.691 p =0.030 p =0.029 p = 0.005
G allele 1.53 (0.86—2.72) 2.38 (1.41—4.02) 1.62 (0.92—2.83) 2.17 (1.15—4.08)
Anters G p =0.190 p =0.010 p=0.217 p =0.039

Note: NAFLD — non-alcoholic fatty liver disease; LC — liver cirrhosis; HCC — hepatocellular carcinoma

Hpumeuanue: HAJKBII — neamkorosbHas xupoBas 60se3ub medenn; [{II — mmuppos mevenn; '[P — rematomes-

JIIOJIApHaA KapiimHOoMa.

Discussion

The PNPLA3 p.1148M polymorphism increases
the frequency of LC and HCC development
secondary to NAFLD, and differences are observed
both when compared with the control group and
when comparing the main groups with each other.
The frequency of the minor G allele in the HCC
group was lower than in patients from the LC
group (35.0 and 44.3 %, respectively), however,
when analyzing the subgroup of patients in whom

HCC occurs secondary to LC, we observe identical
frequency indicators in this subgroup (41.9 %) and
in the main LC group (44.3 %). At the same time,
in the HCC subgroup without LC, the minor G
allele is observed only in 23.7 % of patients, which
is comparable with the control group (25.0 %). This
can be explained by the fact that HCC develops in
patients with NAFLD through the LC stage.

Our results of estimating the frequency of
single-nucleotide polymorphism of PNPLA3 and
minor G allele in patients with liver pathology
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Table 3. PNPLA3 polymorphism
Tabauya 3. Toaumoppusm PNPLA3

PNPLA3 Frequency of geno-
fNubmber polymorphism | type occurrence, %
Group Location ° (z- SETVaT | (OR; 95% CI)
of patients 1 Authors / ABtopnr 1ons - N Yacrota BbIﬂBJ});]—[I/[ﬂ
oKaIus osuMophu3M reHOTHIIA,
Tpymna PGS PNPLA3 °
NAIMEeHTOB HABHOACHM] | OqIT; 95 9 [IH) CcC CG | GG
Europe Burlone M.E. et al. [13] 60 3.21 (1.56—8.65) | 46 32 22
Ei(ljarosis /| EBpona | Krawczyk M. et al. [12] 899 1.47 (1.00-2.15) | 54 39 7
as a result USA Guichelaar M.M.J. et al. 79 2.00 (0.71—5.80) | 50 39 11
of NAFLD | ~ifa [14]
Rotman Y. et al. [15] 894 1.20 (0.97—1.48) 26 45 29
Dubpos / Japan
111 T romst Hotta K. et al. [16] 253 1.31 (0.95—1.79) 18 42 40
B pe3yJbrare .
HAKBII Russia The author’s research 61 2.38 (1.41-4.02) | 38 36 2%
Poccus ABTOPCKOE HCC/Ie/l0BaHue
Falleti E. et al. [17] 91 1.22 (0.90—1.65) | 35 45 20
E“mpe Guyot E. et al. [18] 159 1.06 (0.82—1.38) | 47 39 | 14
BpOTIa
Liu Y.-L. et al. [19] 33 2.25(1.05—4.82) | 42 44 14
HCC / TIIP J
Tt | Takeuchi Y. et al. [20] 50 1.27 (0.51-3.17) | 7 39 | 353
Russia The author’s research
Poccusa ABTOpCKOe uccjie0oBanme S0 1.62 (0.92-2.83) 46 38 16

Note: NAFLD — non-alcoholic fatty liver disease; LC — liver cirrhosis; HCC — hepatocellular carcinoma.

Hpumeuanue: HAJKBII — neankorosbHast skuposast 6osiesnb neuenn; 1111 — muppos newenn; '[P — remaroresn-

JIIOJIAPDHAA KaplmHOMa.

compared with healthy volunteers are comparable
with the literature data (Table 3).

Small volume of samples of patients with HCC,
and especially patients with HCC of non-viral
and non-alcoholic etiology, in comparison with
samples of patients with LC as a result of NAFLD,
is worth noting. Significant differences in the
frequency of PNPLA3 polymorphism inpatients
with LC secondary to NAFLD were noted both
in our study and in European studies. However,
no statistical significance was obtained in HCC,
which caused us to select a separate group of HCC
secondary to LC and NAFLD.

Overweight is also considered as a predictor of
the progression of NAFLD and the development of
LC and HCC in patients being carriers of PNPLA3
148M alleles. In the study by M.A. Burza et al.
[21], OR was 5.9 (95 % CI: 1.5-23.8; p = 0.013).
In our study, the chance of LC as a result of
NAFLD was 5.4 times higher, and the chance
of HCC was 5.1 times higher in overweight
patients. The data obtained by us also indicate
an increase in the frequency of LC and HCC
development secondary to NAFLD in patients
with hypertension and diabetes. Answering the

question whether screening should be carried
out among patients with NAFLD, M. Reig
et al., in their review of research data around
the world, draw the following conclusions [22]:
the probability of HCC development within
10 years in patients with LC secondary to
NAFLD ranges from 6.7 to 15 %, while without
cirrhosis — 23 cases per 100,000 patients per
year. Screening is most appropriate in patients
with NAFLD and LC, or without cirrhosis, but
in patients older than 55 years, with increased
alanine aminotransferase and/or with diabetes.

The observations above lead us to the
hypothesis that it is inappropriate to consider
the rs738409 polymorphism in the PNPLA3
gene as a significant risk factor of HCC
development. It is likely that patients with at
least one minor allele G rs738409 should be
included in screening programs for the detection
of HCC after the development of cirrhosis or in the
presence of additional risk factors. However, to
confirm the hypotheses put forward, it is necessary
to include patients with polymorphism in long-term
prospective studies.
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Conclusion

The frequency of single-nucleotide polymorphism
significantly differs in patients with NAFLD, LC
and HCC compared with the control group with
a significant predominance of GG homozygotes in
the LC group (26.2 % compared with 4.3 % in the
control group).
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