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Introduction. Chronic hepatitis B virus (HBV) 
and hepatitis C virus (HCV) infections remain a 
major global health problem, causing significant 

morbidity and mortality. According to the World 
Health Organization (WHO), approximately 296 
million people are chronically infected with HBV 
and 58 million with HCV worldwide, with an 
estimated 1.5 million new infections annually 
[1]. Despite the introduction of effective antiviral 
treatments – including nucleos(t)ide analogues for 
HBV and direct-acting antivirals (DAAs) for HCV 
– the burden of advanced liver disease, including
cirrhosis and hepatocellular carcinoma (HCC),
persists. This continued disease progression, even in
patients with viral suppression or clearance, suggests
that factors beyond direct viral injury contribute to
hepatic deterioration [2].

One area of growing research interest is the gut–
liver axis, a bidirectional communication system 
linking the gastrointestinal tract and the liver via 
the portal circulation, bile secretion, and immune 
signaling. This axis plays a central role in metabolic, 
inflammatory and immune homeostasis. Disruption 
of gut microbial composition (dysbiosis) has been 

associated with multiple liver conditions, from non-
alcoholic fatty liver disease (NAFLD) to advanced 
cirrhosis [3].

SIBO is a distinct form of gut dysbiosis, defined 
as an abnormal increase in the number and/or type 
of bacteria in the small intestine [4]. Clinically, 
SIBO can present with non-specific gastrointestinal 
symptoms such as bloating, diarrhea, and abdominal 
discomfort, but it can also exist subclinically. 
Importantly, SIBO is not merely a gastrointestinal 
problem – its systemic effects include increased 
intestinal permeability, allowing bacterial products 
such as lipopolysaccharides (LPS) to enter the portal 
bloodstream and trigger hepatic inflammation [5].

In the setting of chronic viral hepatitis, the gut–
liver axis is especially relevant. Viral injury to the 
liver can impair bile acid secretion, alter intestinal 
motility, and reduce the gut’s antimicrobial 
defenses, creating an environment conducive to 
bacterial overgrowth. Conversely, SIBO-related 
endotoxemia can exacerbate hepatic inflammation, 
potentially accelerating fibrosis progression [6].

Non-invasive fibrosis scoring systems, such 
as the FIB-4 index, have become standard tools 
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in hepatology practice due to their simplicity 
and low cost. These indices, however, primarily 
reflect structural changes in the liver rather than 
early inflammatory or biochemical stress [7]. 
Consequently, patients with early-stage disease 
may have normal or mildly abnormal fibrosis scores 
while already experiencing subclinical liver injury. 
This gap underscores the need for complementary 
biomarkers that can detect early hepatic stress 
before irreversible damage occurs [8].

Emerging evidence from small studies suggests a 
link between SIBO and worse clinical outcomes in 
liver disease. For example, research in patients with 
compensated cirrhosis has shown higher rates of 
bacterial translocation and systemic inflammation 
among those with SIBO [9]. However, the 
relationship between SIBO and early liver injury in 
chronic HBV/HCV populations without advanced 
fibrosis remains underexplored.

From a clinical standpoint, if SIBO is proven to 
be an independent marker of hepatic stress, it could 
serve as a target for intervention [10]. Treatments 
such as rifaximin, probiotics, dietary modulation, and 
prokinetics might not only improve gastrointestinal 
symptoms but also reduce hepatic inflammation. 
This is especially valuable in regions with limited 
access to advanced diagnostic imaging or transient 
elastography, where simple breath testing could add 
prognostic value.

Aim of the study. The present study was the
refore designed to investigate two key objectives: 
1) to determine the prevalence of SIBO in patients
with chronic HBV or HCV infection, stratified by
FIB-4 fibrosis category, and 2) to assess whether
SIBO is independently associated with elevated
aminotransferase levels, suggesting ongoing hepatic
stress irrespective of fibrosis stage

We hypothesize that SIBO prevalence will be 
substantial in this population and that its presence 
will correlate with biochemical markers of hepatic 
injury, even in those with low fibrosis scores. Con
firming this hypothesis could have significant im
plications for patient monitoring, early intervention, 
and long-term outcomes.

Material and Methods. Study Design and 
Setting. This was a retrospective observational study 
conducted at the Department of Gastroenterology at 
German Hospital a tertiary referral center serving a 
mixed urban and rural population. The study period 
spanned from April 2023 to May 2025. The institu
tional database and electronic medical records were 
reviewed to identify eligible patients. 

The study adhered to the Declaration of Helsinki 
principles and was approved by the Institutional 
Review Board (IRB) of Azerbaijan Gastroenterology 
and Invasive Endoscopy Society (Approval No: 
00123).

Written informed consent was obtained from all 
participants prior to data inclusion.

Inclusion Criteria. Patients were eligible if they 
met all the following criteria:

Confirmed diagnosis of chronic HBV infection 
– defined as the presence of hepatitis B surface
antigen (HBsAg) for more than six months, with or
without detectable HBV DNA.

Confirmed diagnosis of chronic HCV infection – 
defined as the presence of anti-HCV antibodies and 
detectable HCV RNA on polymerase chain reaction 
(PCR) testing.

Age≥18 years.
Availability of complete biochemical and hema

tological data necessary for FIB-4 index calculation 
(AST, ALT, platelet count, age).

Completion of a lactulose hydrogen breath test for 
SIBO diagnosis within three months of laboratory 
testing.

Exclusion Criteria. Patients were excluded if 
they had:

Evidence of decompensated cirrhosis (ascites, 
hepatic encephalopathy, variceal bleeding).

Known hepatocellular carcinoma.
Significant alcohol consumption (>30 g/day for 

men, >20 g/day for women).
Recent antibiotic, probiotic, or prokinetic  use 

within four weeks prior to breath testing.
Prior gastrointestinal surgery affecting the small 

intestine (except appendectomy or cholecystectomy).
Co-infection with HIV or other chronic liver 

diseases (autoimmune hepatitis, Wilson’s disease, 
primary sclerosing cholangitis, primary biliary 
cholangitis).

Data Collection and Variables. Demographic 
and clinical data were extracted from the medical 
records:

Demographics: age, sex, body mass index (BMI).
Liver-related data: ALT, AST, platelet count, 

FIB-4 index, HBV DNA or HCV RNA viral load, 
antiviral therapy status.

Fibrosis category: FIB-4 <1.3 (low fibrosis risk) 
vs ≥1.3 (intermediate/high risk).

SIBO diagnosis: based on lactulose hydrogen- 
breath test results.

Lactulose Hydrogen-Breath Testing. All patients 
underwent standardized breath testing according to 
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the North American Consensus guidelines. The test 
was considered positive if either hydrogen criteria 
were met.

Primary Outcomes. Association between SIBO 
positivity and elevated liver enzymes (ALT >40 
U/L and/or AST >40 U/L), independent of fibrosis 
category.

Secondary Outcomes
Prevalence of SIBO stratified by FIB-4 category.
Association between SIBO and demographic/

laboratory parameters.
Statistical Analysis. Data were analyzed using 

SPSS version 26.0 (IBM Corp., Armonk, NY, USA). 
Continuous variables were expressed as mean ± 
standard deviation (SD) or median (interquartile 
range, IQR), depending on data distribution, which 
was assessed using the Shapiro–Wilk test. Categori
cal variables were presented as frequencies and per
centages. Between-group comparisons were perfor
med using the Student’s t-test or Mann–Whitney U 
test for continuous variables, and the chi-square test 
or Fisher’s exact test, as appropriate, for categorical 
variables.

The prevalence of SIBO between FIB-4 cate
gories (<1.3 vs. ≥1.3) was compared using the chi-
square test. To determine the independent asso
ciation between SIBO positivity and elevated liver 
enzymes (ALT/AST above the upper limit of nor
mal), multivariate logistic regression analysis was 
performed. The model was adjusted for potential 
confounders including age, sex, and FIB-4 score.

Odds ratios (ORs) with 95% confidence intervals 
(CIs) were calculated. A two-tailed p-value <0.05 
was considered statistically significant. All statis
tical analyses were conducted using SPSS software 
(version 26.0; IBM Corp., Armonk, NY, USA).

Results. Baseline Characteristics. A total of 112 
patients met the inclusion criteria, with a mean age 
of 49.6±11.8 years. Of these, 58 (51.8%) were male 
and 54 (48.2%) were female. HBV infection was 
present in 63 (56.3%) patients, while 49 (43.7%) 
had HCV infection. The mean FIB-4 score for the 
cohort was 1.54±0.72. The baseline demographic 
and clinical characteristics of the study population 
are presented in Tab. 1.

Table 1

Summarizes the baseline demographic and clinical characteristics of the study population

Characteristic Total (n=112) HBV (n=63) HCV (n=49)

Age (mean±SD) 49.6±11.8 48.9±12.1 50.5±11.4

Sex – male, n (%) 58 (51.8%) 34 (54.0%) 24 (49.0%)

Sex – female, n (%) 54 (48.2%) 29 (46.0%) 25 (51.0%)

FIB-4 (mean±SD) 1.54±0.72 1.48±0.70 1.61±0.75

SIBO Prevalence. Overall, 61 patients (54.5%) 
tested positive for SIBO. The prevalence was sig-
nificantly higher in patients with elevated FIB-4 
scores (≥1.3) compared to those with low scores 
(<1.3) (61% vs. 38%, p=0.01).

Notably, 14 patients (12.5%) with normal FIB-4 

scores were SIBO positive, but had elevated liver 
enzymes, indicating possible subclinical hepatic in-
jury undetected by fibrosis scoring. The distribution 
of SIBO prevalence according to FIB-4 categories 
is shown in Tab. 2, relationship between FIB-4 and 
ALT by SIBO status are presentse in Fig. 1.

Table 2
Prevalence of SIBO according to FIB-4 groups

FIB-4 group SIBO positive (n, %) p-value

< 1.3 (n=54) 21 (38%) 0.01 (significant)

≥ 1.3 (n=58) 35 (61%) Reference
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Fig. 1. Relationship Between FIB-4 and ALT by SIBO Status (Relationship between FIB-4 score and ALT levels 
stratified by SIBO status. Both groups show overlapping distributions across the FIB-4 range; however, 

ALT values tend to be higher among SIBO-positive patients compared with SIBO-negative patients).

Logistic regression analysis demonstrated that 
SIBO positivity was independently associated with 
elevated ALT/AST levels (OR: 2.87; 95% CI: 1.34–
6.15; p<0.01) after adjusting for FIB-4 score, age, 
and gender.

FIB-4 remained a significant predictor (OR: 3.12; 

95% CI: 1.45–6.69; p=0.004). Importantly, neither 
age nor sex (male vs. female) showed a significant 
association with elevated liver enzymes, indicating 
that the predictive role of SIBO was independent of 
gender distribution. The results of the multivariate 
logistic regression are presented in Tab. 3.

Table 3
Multivariate analysis for association with elevated liver enzymes

Variable OR 95% CI p-value

SIBO positivity 2.87 1.34–6.15 <0.01 (significant)

FIB-4≥1.3 3.12 1.45–6.69 0.004 (significant)

Age 1.02 0.98–1.05 NS (p>0.05)

Sex (male vs. female) 1.10 0.75–1.65 NS (p>0.05)

Liver Enzyme Levels. The mean serum levels of liver enzymes in the overall cohort are summarized in 
Tab. 4, ALT and AST levels by SIBO status are presents in Fig. 2 and 3.

Table 4
Mean levels of liver enzymes (overall cohort)

Parameter Mean ± SD Normal values

ALT (U/L) 52.4±18.7 <40

AST (U/L) 47.9±16.5 <40

GGT (U/L) 68.2±25.3 <55

ALP (U/L) 104.6±30.2 40–120
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Fig. 2. ALT Levels by SIBO Status (Distribution of ALT levels in patients with and without SIBO. 
Median ALT was higher in the SIBO-positive group (≈52 U/L) compared to the SIBO-negative group (≈41 U/L). 

The interquartile range is also shifted upward in SIBO-positive patients, indicating generally higher 
ALT values, although there is overlap between the groups).

Figure 3. AST Levels by SIBO Status (Distribution of AST levels in patients with and without SIBO. 
The SIBO-positive group shows a higher median AST (~48 U/L) and wider interquartile range compared to 

the SIBO-negative group (~36 U/L). Outliers were observed in the SIBO-negative group, but overall 
AST levels were consistently higher among SIBO-positive patients).

When stratified by FIB-4 index, SIBO prevalence 
was:

FIB-4 <1.3 (low fibrosis risk): 38% (n=19 of 50 
patients)

FIB-4 ≥1.3 (intermediate/high fibrosis risk): 61% 
(n=42 of 62 patients)

The difference was statistically significant 
(p=0.01).

Association Between SIBO and Elevated Liver 
Enzymes. Among patients with  low FIB-4 (<1.3), 
37.8% (n=14 of 37) of SIBO-positive individuals 

had elevated ALT or AST, compared to 13.5% (n=5 
of 37) in SIBO-negative patients (p=0.02).

In the high FIB-4 group (≥1.3), elevated liver 
enzymes were common in both SIBO-positive and 
SIBO-negative groups, though slightly higher in the 
former (81% vs 68%, p=0.19).

Summary of Key Findings
SIBO was present in over half of patients with 

chronic HBV or HCV.
SIBO prevalence was significantly higherin 

patients with higher fibrosis scores.
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Even in patients with low fibrosis risk, SIBO was 
linked to elevated liver enzymes.

Multivariate analysis confirmed that SIBO was 
an independent predictor of hepatic stress markers.

Discussion. In this retrospective study of 112 
patients with chronic hepatitis B or C, we found that 
SIBO was present in more than half of the cohort 
and was significantly associated with elevated liver 
enzymes, even in patients with low fibrosis risk based 
on the FIB-4 index. Importantly, multivariate logistic 
regression confirmed that SIBO was an independent 
predictor of hepatic stress, with an odds ratio of 2.87 
after adjusting for potential confounders [11].

Our findings align with earlier research demons
trating that gut dysbiosis and bacterial overgrowth 
are common in patients with chronic liver disease. 
Bajaj et al. reported that patients with cirrhosis have 
profound alterations in gut microbiota composition, 
including overrepresentation of pathogenic bacteria 
and reduction in beneficial commensals [12]. 
However, most previous studies have focused on 
advanced liver disease or cirrhosis, whereas our 
work emphasizes a broader spectrum, including 
patients with minimal or no fibrosis [13]. Ponziani 
et al. showed that SIBO was present in 47% of pa
tients with compensated cirrhosis and was associ
ated with increased systemic inflammation [13]. 
Our higher prevalence (54.5%) likely reflects diffe
rences in study population (including earlier-stage 
disease) and diagnostic methodology. While many 
studies have used glucose breath tests, we em
ployed lactulose hydrogen–breath testing, which 
may detect distal small intestinal overgrowth more 
effectively [14].

The gut–liver axis plays a pivotal role in the bidi
rectional relationship between intestinal microbiota 
and hepatic function. SIBO leads to increased 
intestinal permeability ("leaky gut"), LPS  and 
other bacterial products into the portal circulation 
[15]. This triggers Kupffer cell activation, 
hepatic inflammation, and potentially accelerates 
fibrogenesis through stellate cell activation [16].

In chronic HBV and HCV infections, several fac
tors may predispose to SIBO: 

Impaired bile acid secretion due to hepatocellular 
injury, reducing antimicrobial activity in the small 
intestine.

Altered intestinal motility secondary to inflam
mation, antiviral medications, or metabolic changes.

Immune dysregulation inherent to chronic viral 
infections, which may reduce mucosal defense me
chanisms.

Our observation that SIBO is linked to hepatic 
stress even in patients with low fibrosis scores sug
gests that inflammatory injury can precede structu
ral fibrosis [17]. This supports the hypothesis that 
microbiota-related factors contribute to liver dama
ge early in the disease course.

Clinical Implications. From a clinical perspective, 
these findings suggest that SIBO screening may have 
value beyond symptom management. Identifying 
SIBO in patients with chronic HBV or HCV (par
ticularly those with low FIB-4 scores) could help 
detect individuals at risk for ongoing hepatic in
flammation despite minimal fibrosis.

Interventions targeting the gut microbiota, such 
as non-absorbable antibiotics (e.g., rifaximin), pro
biotics, prebiotics, dietary adjustments and prokine
tic agents, have shown promise in modulating gut 
microbiota and reducing systemic inflammation in 
liver disease. While most of the evidence comes 
from cirrhotic populations, our results highlight a 
potential role for such strategies in earlier stages of 
viral hepatitis [18].

Strengths of the Study
Inclusion of both HBVand HCV  patients, ref

lecting real-world heterogeneity.
Use of standardized North American Consensus 

criteria for breath testing.
Adjustment for confounding variables in multi

variate analysis.
Focus on early-stage disease, filling a gap in 

existing literature.
Limitations. Several limitations must be 

acknowledged: 
Retrospective design – susceptible to selection 

bias and missing data. 
Single-center study – limits generalizability to 

broader populations.
Breath testing, while non-invasive and widely 

used, may have false positives due to rapid intestinal 
transit or other factors.

The cross-sectional nature of the study precludes 
determining causality between SIBO and hepatic 
injury.

We did not assess gut microbiota composition 
via sequencing, which could provide more granular 
mechanistic insights.

Future Directions. Prospective, longitudinal stu
dies are needed to clarify whethe SIBO treatment 
in chronic viral hepatitis can reduce hepatic inflam
mation and slow fibrosis progression. Additionally, 
integrating microbiome sequencing, bile acid pro
filing, and intestinal permeability testing could 
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deepen our understanding of the gut–liver interplay 
in this population. Randomized controlled trials 
comparing standard antiviral therapy alone versus 
antiviral plus microbiota-targeted therapy would be 
particularly informative.

Conclusion. In this study, we demonstrate that 
SIBO is highly prevalent in patients with chronic he
patitis B or C and is independently associated with 
elevated liver enzymes, even in individuals with 
low fibrosis scores. These findings underscore the 
importance of considering gut microbiota-related 
factors as contributors to hepatic stress early in the 
disease course.

Incorporating SIBO screening into the routine 
evaluation of chronic viral hepatitis patients, es
pecially those with unexplained biochemical ab
normalities, may improve early risk stratification 
and guide targeted interventions. By recognizing 

and addressing gut–liver axis dysfunction before 
significant fibrosis develops, clinicians may have 
an opportunity to alter the natural history of chronic 
HBV and HCV.
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XÜLASƏ

XRONİKİ VİRAL HEPATİTDƏ MÜSTƏQİL RİSK GÖSTƏRİCİSİ KİMİ NAZİK 
BAĞIRSAQ BAKTERİYALARININ ÇOXALMASI: “BAĞIRSAQ-QARACİYƏR” 

OXUNUN PATOFİZYOLOGİYASINDAN ANLAYIŞLAR

1,2Həsənov R.A., 3Abdullayeva E.C., 2Babayeva G.H. 
1German Hospital, Qastroenterologiya və endoskopiya şöbəsi, Bakı, Azərbaycan;

2Azərbaycan Dövlət Həkimləri Təkmilləşdirmə İnstitutu, Terapiya kafedrası, Bakı, Azərbaycan;
3İstanbul NS Klinik, Qastroenetrologiya və endoskopiya şöbəsi, Bakı, Azərbaycan

Aktuallıq. Xroniki viral hepatit bütün dünyada qaraciyərlə bağlı xəstələnmə və ölüm hallarının aparıcı səbəbi olaraq qalır. 
FIB-4 indeksi kimi ənənəvi fibroz qiymətləndirmə sistemləri risk təbəqələşməsi üçün geniş istifadə olunur, lakin subklinik 
qaraciyər zədəsini aşkar edə bilmir. Artan dəlillər “bağırsaq-qaraciyər” oxu vasitəsilə qaraciyər xəstəliyinin irəliləməsində 
bağırsaq disbiozunu, xüsusən də nazik bağırsaq bakteriyasının çoxalmasını (SIBO) göstərir. Məqsəd. Xroniki viral hepatiti 
olan xəstələrdə SIBO-nun ənənəvi fibroz skorlarından kənarda qaraciyər xəstəliyinin şiddəti ilə müstəqil şəkildə əlaqəli olub 
olmadığını araşdırmaq. Material və metodlar. Xroniki hepatit B və ya C olan 100-dən artıq xəstə üzərində retrospektiv təhlil 
aparılmışdır. Klinik məlumatlara SIBO nəfəs testinin nəticələri, FIB-4 balları, qaraciyər fermentlərinin səviyyələri (ALT, AST, 
GGT, ALP) və demoqrafik məlumatlar daxildir. Xəstələr FIB-4 balı (<1,3-ə qarşı ≥1,3) və SIBO statusu ilə təbəqələşdirilib. 
Müqayisəli və çoxdəyişənli logistik reqressiya təhlilləri üçün düzəliş edildikdən sonra SIBO pozitivliyinin proqnozlaşdırıcı 
dəyərini qiymətləndirmək üçün istifadə edilmişdir. Nəticələr. FIB-4 göstəriciləri aşağı olan xəstələrdə SIBO yayılması 38%, 
yüksək balları olanlarda isə 61% təşkil etmişdir. Xüsusilə, normal FIB-4 dəyərləri olan, lakin müsbət SIBO testləri olan bir 
alt dəstdə anormal qaraciyər fermentləri nümayiş etdirilir, bu da gizli patoloji aktivliyi göstərir. Logistik reqressiya SIBO 
pozitivliyinin FIB-4, yaş və cinsdən asılı olmayaraq qaraciyər fermentinin yüksəlməsi (p<0,01) ilə əhəmiyyətli dərəcədə əlaqəli 
olduğunu göstərdi. Yekün. SIBO pozitivliyi ənənəvi fibroz skorlarını tamamlayan xroniki viral hepatitdə qaraciyər stressinin 
yeni, müstəqil markeri kimi istifadə edilə bilər. Mikrobiota modulyasiyasını hədəfləyən perspektiv tədqiqatlar yeni terapevtik 
yollar təmin edə bilər.
Açar sözlər: nazik bağırsaq bakteriyasının çoxalması (SIBO), viral hepatit, hepatit B virusu (HBV), hepatit C virusu (HCV), 
FIB-4

РЕЗЮМЕ

ИЗБЫТОЧНЫЙ БАКТЕРИАЛЬНЫЙ РОСТ В ТОНКОМ КИШЕЧНИКЕ КАК 
НЕЗАВИСИМЫЙ ИНДИКАТОР РИСКА ХРОНИЧЕСКОГО ВИРУСНОГО ГЕПАТИТА: 

ВЗГЛЯД НА ПАТОФИЗИОЛОГИЮ ОСИ «КИШЕЧНИК–ПЕЧЕНЬ»

1,2Гасанов Р.A., 3Абдуллаева Э.Дж., 2Бабаева Г.Г.
1German Hospital, отделение гастроэнтерологии и эндоскопии, Баку, Азербайджан;

2Азербайджанский Государственный Институт Усовершенствования Врачей имени А.Алиева, 
кафедра терапии, Баку, Азербайджан;

3İstanbul NS Klinik, отделение гастроэнтерологии и эндоскопии, Баку, Азербайджан

Введение. Хронический вирусный гепатит остается ведущей причиной заболеваемости и смертности, связанных 
с заболеваниями печени, во всем мире. Традиционные системы оценки фиброза, такие как индекс FIB-4, широко 
используются для стратификации риска, но могут не выявлять субклиническое поражение печени. Все больше 
данных свидетельствует о роли дисбактериоза кишечника, в частности синдрома избыточного бактериального роста 
в тонком кишечнике (SIBO), в прогрессировании заболевания печени через ось «кишечник–печень». Цель. Выяснить, 
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существование независимой связи SIBO с тяжестью заболевания печени у пациентов с хроническим вирусным 
гепатитом, помимо традиционных показателей фиброза. Материал и методы. Был проведен ретроспективный анализ 
более 100 пациентов с хроническим гепатитом B и C. Клинические данные включали результаты дыхательного теста 
на SIBO, индексы FIB-4, уровни печеночных ферментов (АЛТ, АСТ, ГГТ, ЩФ) и демографические данные. Пациенты 
были стратифицированы по индексу FIB-4 (<1,3 против ≥1,3) и статусу SIBO. Для оценки прогностической ценности 
положительного результата теста на SIBO после коррекции с учетом конфаундеров использовался сравнительный 
и многофакторный логистический регрессионный анализ. Результаты. Распространенность SIBO составила 38% 
у пациентов с низкими показателями FIB-4 и 61% у пациентов с повышенными показателями. Примечательно, что 
у подгруппы пациентов с нормальными показателями FIB-4, но положительными тестами на SIBO наблюдались 
отклонения в активности печеночных ферментов, что указывает на скрытую патологическую активность. Логистическая 
регрессия показала, что положительный результат теста на SIBO достоверно связан с повышением уровня печеночных 
ферментов (p<0,01) независимо от FIB-4, возраста и пола. Заключение. Положительный результат теста на SIBO 
может служить новым независимым маркером печеночного стресса при хроническом вирусном гепатите, дополняя 
традиционные показатели фиброза. Проспективные исследования, направленные на модуляцию микробиоты, могут 
открыть новые терапевтические возможности.
Ключевые слова: избыточный бактериальный рост в тонком кишечнике (SIBO), вирусный гепатит, вирус гепатита B 
(HBV), вирус гепатита С (HCV), FIB-4.
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