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CLINICAL AND LABORATORY FEATURES OF GUT
MICROBIOCENOSIS DISORDERS AND THEIR
DIAGNOSTIC SIGNIFICANCE IN NON-ALCOHOLIC
FATTY LIVER DISEASE

In recent years, the prevalence of non-alcoholic fatty liver disease (NAFLD)
has increased markedly in parallel with the growing incidence of obesity, insulin
resistance, and metabolic syndrome. According to current concepts, not only
metabolic disturbances but also alterations in the composition of the gut
microbiocenosis play a crucial role in the pathogenesis of NAFLD. Dysbiotic
changes in the intestinal microbiota increase intestinal permeability, facilitating the
translocation of bacterial endotoxins into the portal circulation. This process
activates inflammatory cytokine secretion, aggravates hepatocellular injury,
enhances insulin resistance, and promotes lipid metabolism disorders [1,2,3].
Therefore, comprehensive evaluation of gut microbiocenosis together with clinical
and laboratory parameters is of considerable importance for the early diagnosis and
prediction of disease progression in patients with NAFLD.

Materials and methods. The study included 108 patients diagnosed with
NAFLD, including 58 women (53.7%) and 50 men (46.3%). The control group
consisted of 60 apparently healthy individuals. Anthropometric parameters, serum
ALT, AST, C-reactive protein (CRP), fasting glucose, and the HOMA-IR index were
assessed in all participants. The quantitative composition of Lactobacillus spp.,
Bifidobacterium spp., Firmicutes, Bacteroidetes, Proteobacteria, and Akkermansia
muciniphila was determined. Correlation analysis was performed between clinical,
laboratory, and microbiological parameters.

Results and discussion. The findings demonstrated pronounced metabolic
disturbances in patients with NAFLD. The mean body mass index (BMI) in the main
group was 31.4+0.6 kg/m?, which was 27.1% higher than in the control group
(24.7£0.4 kg/m?, p<0.001). Waist circumference increased to 102.8+2.1 cm,
confirming the presence of significant visceral obesity. In addition, elevated fasting
glucose (6.1+0.2 mmol/L) and HOMA-IR (4.7+0.2) values indicated the important
pathogenetic role of insulin resistance.

Biochemical analysis revealed significantly elevated liver enzyme activities,
with ALT reaching 72.3+3.1 U/L and AST 59.2+2.8 U/L, corresponding to 2.6-fold

241 |



I SCIENTIA e Scientific Forum: Theory and Practice of Research

and 2.4-fold increases compared with the control group, respectively (p<0.001).
CRP levels increased to 8.8+0.7 mg/L, confirming the presence of chronic low-
grade systemic inflammation.

Analysis of the intestinal microbiota demonstrated a significant depletion of
beneficial microorganisms. The abundance of Lactobacillus spp. was 5.3+0.2 log
CFU/g, representing a 29.3% reduction, while Bifidobacterium spp. decreased by
27.4% compared with controls (p<0.001). Conversely, the proportion of Firmicutes
increased to 64.7+2.3%, whereas Proteobacteria reached 11.8+0.8%. In addition,
Akkermansia muciniphila decreased to 2.3+0.3%, suggesting impairment of
intestinal barrier function.

Evaluation of dysbiosis severity showed that grade II dysbiosis was present in
44.4% of patients, grade III dysbiosis in 24.1%, while normal microbiocenosis was
observed in only 9.3% of cases, indicating that intestinal dysbiosis is highly
prevalent in NAFLD.

Correlation analysis demonstrated strong positive associations between
Proteobacteria abundance and ALT (r=0.62), HOMA-IR (r=0.65), and CRP (r=0.69)
(»<0.001). Likewise, the Firmicutes/Bacteroidetes ratio positively correlated with
ALT (r=0.59) and HOMA-IR (1=0.63). In contrast, Lactobacillus spp. and
Bifidobacterium spp. showed significant negative correlations with HOMA-IR
(r=-0.57 and r=-0.52, respectively). Furthermore, Akkermansia muciniphila
demonstrated negative correlations with BMI (r=-0.47) and waist circumference
(r=-0.52).

Conclusion. Patients with NAFLD exhibited marked alterations in gut
microbiocenosis characterized by depletion of beneficial microorganisms and
overgrowth of opportunistic bacteria. The increased abundance of Proteobacteria
and a higher Firmicutes/Bacteroidetes ratio were closely associated with elevated
ALT, CRP, and HOMA-IR levels, whereas reductions in Lactobacillus spp. and
Bifidobacterium spp. were associated with increased insulin resistance. These
findings confirm that intestinal dysbiosis represents a key pathogenetic mechanism
in NAFLD, and comprehensive assessment of gut microbiocenosis may improve the
early diagnosis, risk stratification, and prediction of disease severity in affected
patients.
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