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COMPARATIVE CHARACTERISTICS OF STEATOSIS AND FIBROSIS
SEVERITY IN PATIENTS WITH NON-ALCOHOLIC FATTY LIVER
DISEASE

Non-alcoholic fatty liver disease represents a spectrum of pathological

changes characterized by excessive lipid accumulation in hepatocytes (steatosis),
subsequent inflammatory damage (steatohepatitis), and progressive fibrosis, which
may ultimately lead to liver cirrhosis and hepatocellular carcinoma.
Currently, more than 400 million people worldwide are overweight, and this
condition has reached epidemic proportions. NAFLD is detected in approximately
30-100% of individuals with excess body weight and accounts for 60—95% of the
overall structure of chronic liver diseases. Recent studies indicate that NAFLD is
not only closely associated with other liver disorders but also serves as an
important risk factor for type 2 diabetes mellitus and an early marker of premorbid
cardiovascular disease. Fatty liver is particularly wvulnerable to exogenous
damaging factors, including viral and toxic insults.
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00welt npakmuKu, YYHKYUOHATbHOU OUACHOCIUKU

AHoudCcancKuil 20cy0apcmeeHHblii MEOUUUHCKUN UHCIUMY M

CPABHUTEJIBHAS XAPAKTEPUCTUKA CTEATO3A U CTENEHU
®UBPO3A Y MAIIMEHTOB C HEAJIKOT OJIBHOM )KNPOBOM
BOJIE3HBIO IIEYEHU

Heankoronwsuas sxxuposas 6ose3ns neuenu (HAXKBII) npencraBnser codoi
CHEKTp TATOJOTUYECKMX HW3MEHEHHH, XapaKTepPU3YIOIUXCS  M30BITOYHBIM
HAaKOIUICHMEM  JIMMHJIOB B remaronurax  (crearo3),  MOCIEAYIOIIUM
BOCMAJIUTENIbHBIM ~ MOBPEXACHUEM  (CTEaTOrenaTtutr) U  MNPOrPECCUPYIONTUM
(¢bubpPO30M, KOTOPHIH B KOHEYHOM HMTOT€ MOXKET MPHUBECTH K IUPPO3Y NEYCHU H
renaToLeIUIIOISPHON KaplMHOME.
B Hacrosimee Bpemst Oosnee 400 MWUIMOHOB YEJIOBEK BO BCEM MHUPE HMEIOT
M30BITOYHBIM BeC, M 3Ta mIpobjeMa gocturia macmTadboB snuaemun. HAXBIT
BeIsiBIsieTcss npumepHo 'y 30-100% mronmelt ¢ M30BITOYHOM Maccoil Tena u
cocraBisier 60-95% B 00mIell CTPYKType XpPOHHUYECKHX 3a00JICBaHUI TEYEHHU.
HenaBume uccienoBanus nokaspiBaroT, 4To HAXKBII He TOJIBKO TECHO CBsA3aHa C
IPYTUMH 3a00JICBAHUSMU TI€UEHU, HO U SABJISIETCS BaXHBIM (DaKTOpPOM pHCKa
caxapHoro aua0era 2 TWNa WU PaHHUM MapKEpPOM MPEAIIECTBYIOIIUX CEpJIeUHO-
COCYIUCTBIX 3a0oneBanuil. JKupHas medeHb OCOOCHHO YS3BMMAa K BHEIIHUM
MOBpEXIAIOMKUM (haKTOpaM, BKIFOUasi BUPYCHBIE U TOKCUYECKHUE BO3/ICUCTBUSI.

KiaoueBbie cioBa: HeankoronbHass >kupoBass OOJE3Hb  IE€UYEHH,
ne4y&HOUHBIN cTeaTo3, Gpudpo3 neueHu, cragaupoBanue Guodpo3a, TSKECTh CTeaTo3a,
TUCTOIATOJIOTUYECKAs OLICHKA, METa0O0JINIECKUE dakTopsl pHCKa,

IPOrpecCUpOBaHKE 3a00JICBAHUN ITCUCHH.

Relevance. Non-alcoholic fatty liver disease (NAFLD) is one of the most
common chronic liver diseases worldwide and represents a growing public health

problem. Its prevalence has increased in parallel with the global rise in obesity,
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type 2 diabetes mellitus, and metabolic syndrome. NAFLD includes a wide
spectrum of pathological conditions, ranging from simple hepatic steatosis to non-
alcoholic  steatohepatitis (NASH), progressive fibrosis, cirrhosis, and
hepatocellular carcinoma.

Clinical outcomes in NAFLD patients largely depend on the severity of
liver fibrosis, which is considered the most important predictor of liver-related and
overall mortality. Therefore, comparative evaluation of steatosis severity and
fibrosis stage is essential for early risk stratification, monitoring disease
progression, and optimizing therapeutic strategies.

Aim. The aim of this study was to compare the severity of hepatic steatosis
and the stages of liver fibrosis in patients with non-alcoholic fatty liver disease and
to evaluate their association with metabolic risk factors.

Materials and Methods. This study included 120 patients diagnosed with
NAFLD who were examined at a tertiary medical center. The diagnosis was based
on clinical data, laboratory findings, and imaging studies, with exclusion of
significant alcohol consumption and other chronic liver diseases.

All  patients underwent physical examination, anthropometric
measurements, and biochemical analysis, including liver enzymes, fasting glucose,
lipid profile, and markers of insulin resistance. Hepatic steatosis was assessed
using abdominal ultrasonography and graded as mild, moderate, or severe. Liver
fibrosis was evaluated using transient elastography, and in selected cases,
histopathological examination of liver biopsy specimens was performed. Fibrosis
staging was classified according to the METAVIR scoring system.

Statistical analysis was conducted using standard methods, with correlation
analysis applied to assess the relationship between steatosis severity, fibrosis stage,
and metabolic parameters. A p-value <0.05 was considered statistically significant.

Results. Among the studied patients, the distribution of hepatic steatosis
demonstrated marked heterogeneity, reflecting different stages of disease
progression. Mild steatosis was identified in 45% of patients and was generally

characterized by limited lipid accumulation within hepatocytes, minimal
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inflammatory activity, and relatively preserved liver function parameters. This
group predominantly included patients at an earlier stage of NAFLD, in whom
timely lifestyle modification and metabolic control may effectively prevent disease
progression. Moderate steatosis was observed in 35% of patients and was
associated with more extensive fat deposition in liver tissue, often accompanied by
biochemical signs of hepatocellular injury and early inflammatory changes. Severe
steatosis, detected in 20% of patients, represented advanced fat infiltration of
hepatocytes and was frequently associated with features suggestive of transition
toward non-alcoholic steatohepatitis.

Assessment of liver fibrosis revealed that 50% of patients had no or
minimal fibrotic changes (FO-F1), indicating either absence of structural
remodeling or only early periportal fibrosis. Moderate fibrosis (F2) was identified
in 30% of cases and reflected ongoing fibrogenesis with architectural distortion of
liver tissue. Advanced fibrosis (F3) was present in 15% of patients and was
characterized by bridging fibrosis and significant impairment of hepatic
microcirculation, while 5% of patients were diagnosed with cirrhosis (F4),
representing the terminal stage of fibrotic progression with irreversible structural
and functional alterations of the liver.

Statistical analysis demonstrated a statistically significant positive
correlation between steatosis severity and fibrosis stage (r = 0.62, p < 0.01),
indicating that increasing hepatic fat accumulation is strongly associated with
progressive fibrotic remodeling. This finding supports the concept that steatosis is
not a benign condition but plays a critical role in triggering inflammatory
pathways, oxidative stress, and activation of hepatic stellate cells, ultimately
leading to fibrosis progression.

Furthermore, patients with advanced fibrosis (F2-F4) exhibited
significantly higher body mass index values, reflecting a greater prevalence of
obesity and central adiposity. Metabolic analysis revealed elevated fasting glucose
levels, consistent with insulin resistance and impaired glucose metabolism, as well

as increased triglyceride concentrations, indicating dyslipidemia. These metabolic
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abnormalities were significantly less pronounced in patients with minimal fibrosis
(FO-F1). Collectively, these findings confirm a strong and clinically relevant
association between the progression of NAFLD and key components of metabolic
syndrome, underscoring the systemic nature of the disease.

Overall, the results emphasize the importance of integrated assessment of
hepatic and metabolic parameters in NAFLD patients, as individuals with
advanced steatosis and fibrosis represent a high-risk group requiring intensified
monitoring and targeted therapeutic interventions.

Conclusion. The results of this study demonstrate a close relationship
between the severity of hepatic steatosis and the stage of liver fibrosis in patients
with NAFLD. Advanced fibrosis is strongly associated with metabolic
abnormalities, including obesity, dyslipidemia, and impaired glucose metabolism.
Comprehensive assessment of both steatosis and fibrosis using non-invasive
methods is crucial for early diagnosis, risk stratification, and prevention of disease
progression and complications in NAFLD patients.
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