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Abstract

Introduction. Chronic obstructive pulmonary disease (COPD) remains a major global health challenge due
to the unmet need for early prediction of the disease course and therapy results. Exploring the potential
of gut microbiome profiling to develop targeted interventions for COPD could help take a significant step
toward implementing precision medicine into clinical practice.

Aim. To analyze recent data regarding gut microbiome profiling for the personalized management of COPD
patients based on an assessment of articles from the MEDLINE database.

Materials and methods. The MEDLINE database via PubMed was searched for articles published in
2015-2025 using a combination of predefined keywords. The search resulted in 173 articles, which were
initially screened and assessed based on the titles and content of the abstracts. After evaluating relevance,
for detailed assessment, we selected 85 articles. Finally, 50 articles were included in the review.

Results. The gut microbiome profiles of various cohorts of COPD patients differed significantly. Several
studies report reduced microbial diversity in COPD. Patients with stable COPD had higher levels of
Firmicutes and lower levels of Bacteroidetes compared to healthy individuals. COPD exacerbations
were accompanied by increased intestinal and pulmonary epithelium permeability, which promoted
lung colonization by Enterobacteriaceae. A decreased abundance of the Bacteroidetes genus Prevotella
was associated with a significantly greater risk of recent severe exacerbation and severe or very severe
airflow limitation. COPD patients with predominant emphysema showed increased intestinal endothelial
permeability, indicated by higher blood zonulin levels, and reduced commensal bacteria such as
Lactobacilli, Bifidobacteria, and Bacteroides subspecies. Corticosteroids and antibiotics significantly
impact the gut microbial dysbiosis. Supplementation with dietary fibers and gut microbiome-targeted
interventions showed some benefits in improving symptoms and slowing the progression of COPD.
However, these preliminary findings have not yet been widely used due to the lack of clinical trials.
Conclusions. The gut microbiome is a promising tool for stratifying COPD patients. Future research
should clarify the mechanisms and therapeutic effectiveness of restoring the gut microbiome in COPD.

Keywords: chronic obstructive pulmonary disease, gastrointestinal microbiome, gut microbiome,
gut microbiota, precision medicine, personalized medicine.

INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
is one of the most common chronic diseases, especially
among people over 60 years old, which is characterized
by significant heterogeneity of comorbid conditions and
the difficulty of predicting the course [1]. According
to the World Health Organization, COPD is the third
leading cause of death worldwide. Moreover, two-thirds
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of COPD patients die from non-pulmonary causes, mainly
cardiovascular diseases (myocardial infarction, congestive
heart failure, stroke) and lung cancer [2]. Aging, reduced
physical activity, poor nutrition, smoking, and hypoxia
are factors that contribute to the maintenance of oxidative
stress, systemic inflammation, and endothelial dysfunction,
pathogenetic prerequisites for the coexistence of
multimorbidity in COPD. Microbiome changes may play
a role in the course of COPD and its comorbidities [3].
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Disturbances in the balance between «protective» and
«harmful» species of microbial community are associated
with the maintenance of systemic inflammation in
COPD [4]. The gut microbiome profiling has gained
significant attention due to the evolution of sequencing
technologies. Investigating the potential of gut
microbiome profiling for developing targeted interventions
could help reduce systemic inflammation, prevent
exacerbations, and improve lung function in patients with
COPD. This approach represents a promising avenue for
implementing precision medicine in COPD care [5].

AIM

The review aimed to analyze recent data regarding
gut microbiome profiling for the personalized management
of COPD patients based on an assessment of articles from
the MEDLINE database.

MATERIALS AND METHODS

The MEDLINE database via PubMed was searched
for articles published in 2015-2025, using the combination
of the keywords «(chronic obstructive pulmonary disease
OR COPD) AND (Gut Microbiota OR Gut Microbiome
OR Gastrointestinal Microbiota OR Gastrointestinal
Microbiome OR Intestinal Microbiome OR Intestinal
Microbiota)». The search resulted in 173 articles
(on March 12, 2025), which were initially screened and
assessed based on the titles and content of the abstracts.
Of these, 65 were excluded because they did not directly
address COPD, and 23 because they did not focus on
the gut microbiome in COPD. For detailed assessment,
selected 85 articles. Ultimately, the 50 most relevant
English-language publications were included in the review.

RESULTS AND DISCUSSION

The human microbiome and COPD

The human microbiome includes a set of microbiota,
i.e., microbial communities inhabiting a specific
anatomical niche — the gut, oral cavity, respiratory tract,
lungs, skin, and vagina, as well as the result of their vital
activity — structural elements, metabolites, signaling
molecules, and the environmental conditions [6].
Early-life gut microbial colonization is essential in
immunomodulatory and metabolic processes [7].

During the first years of life, a child’s microbiota
composition is dynamic and changes under the influence
of various factors [8]. Gradually, the composition of the
microbiota stabilizes into a permanent structure with
the formation of microbial communities characteristic
of a particular person, which are considered healthy
microbiota for them. This acquired microbiota is specific
and stable for the human throughout adulthood. Therefore,
there is no universal healthy microbiota [9].
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The gut microbiota is the second-largest genome
and the ninth-largest system in the human body, playing
a crucial role in maintaining health [10]. With age, there
is a decrease in species diversity and evenness in the gut
microbiome, and the slower this decrease occurs, the
longer a person’s lifespan. An increased risk of COPD
is accompanied by a decrease in potentially beneficial
bacteria and an increase in potentially harmful or pro-
inflammatory bacteria [11]. In addition, aging is linked
to intestinal barrier dysfunction and hyperpermeability,
which indicates a «leaky gut» and contributes to systemic
inflammation. This condition is associated with various
age-related diseases, including COPD [12].

Thus, a healthy microbiome composition in early
life is a protective factor in maintaining immune and
metabolic homeostasis. The gut microbiome is not only
an indicator of the aging process, but its understanding
has the potential to prevent chronic diseases, including
COPD [8, 11].

The gut-lung axis

The gut-lung axis is a bidirectional regulatory
pathway between the gut and the lungs, which plays
an essential role in regulating immune reactions and
maintaining pulmonary health [13]. The gut microbiome
is the most abundant in the human body. In a healthy
person, it contains mainly Firmicutes, Bacteroidetes,
Actinobacteria, Proteobacteria, Fusobacteriota, and
Verrucomicrobiota microbial phyla. Firmicutes and
Bacteroidetes comprise the vast majority, 90% of the
gut microbiome [14]. Firmicutes play an important
role in metabolic processes, whereas Bacteroides are
involved in immunomodulation [15]. Moreover, the
ratio between these two phyla is considered a marker
of normal intestinal homeostasis, and changes in this
ratio are associated with dysbiosis and may contribute
to the formation and progression of various pathological
conditions, including COPD [16].

The gut microbiota promotes the fermentation
of indigestible dietary fibers to short-chain fatty acids
(SCFAs) such as acetate, propionate, and butyrate, which
have protective anti-inflammatory properties, including
in the lungs [15, 17]. Unlike healthy individuals, the gut
microbiome of COPD patients showed a decrease in
Bacteroidetes, an increase in Firmicutes, and a reduction
in SCFAs, with the changes becoming more pronounced in
cases of severe disease [18, 19]. Fecal transplantation from
patients with COPD into mice results in increased lung
inflammation, airway remodeling, decreased lung function,
and emphysematous changes within a month [19]. A study
involving smoking-exposed emphysema mice showed that
a high-fiber diet reduced the Firmicutes/Bacteroidetes ratio
and enhanced SCFAs metabolism, which reduced airway
and systemic inflammation and attenuated emphysema-
related pathological changes [20].
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Alterations in the gut microbiome, not just the
upper and lower respiratory tract microbiome, in
COPD underscore the systemic nature of the disease,
and their occurrence initiates a vicious cycle of COPD
progression [5, 13]. Understanding the bidirectional link
between gut dysbiosis and COPD opens its potential as
a therapeutic target for treating COPD.

The impact of smoking on the gut microbiome

Research  indicates that smokers  possess
a different composition of gut microbiota compared
to nonsmokers [21]. No significant differences in
alpha diversity (the species richness, evenness, or
diversity within a sample) were observed. Still, notable
differences in beta diversity (the dissimilarity in
community composition among samples) were found
based on smoking status [22, 23]. Compared to never-
smokers, current smokers demonstrated a higher relative
abundance of the phylum Bacteroidetes while showing
a lower relative abundance of the phyla Firmicutes and
Proteobacteria. Furthermore, smokers had a reduced
Firmicutes/Bacteroidetes ratio [23]. Among never-
smokers, the relative abundance of the Firmicutes
genus Lachnospira was found to be lower, whereas the
relative abundance of the Bacteroidetes genus Prevotella
and the Firmicutes family Veillonellaceae was higher
in smokers [22]. Notably, there were no significant
differences in gut microbiota composition between
never-smokers and former smokers. This suggests that if
smokers quit for an extended period, their gut microbiota
composition is likely to return to its state before
smoking [23].

Alterations in the gut microbiome in stable COPD
and across different stages of the disease

Most studies suggested a tendency towards reduced
microbial diversity during stable COPD. The composition
of the gut microbiome showed no variations between
current smokers and non-smokers suffering from COPD,
indicating that this is a phenotype related to the disease
itself rather than one driven by the effects of cigarette
smoke on the gut microbiome [18]. Several studies report
that patients with COPD have higher levels of Firmicutes
and lower levels of Bacteroidetes compared to healthy
individuals, with the changes becoming more pronounced
as COPD progresses and lung function declines [16, 24].
An elevated Firmicutes/Bacteroidetes ratio is linked to
sustaining inflammation [16].

Research showed that patients with COPD have
a lower abundance of multiple members of the Firmicutes
family Lachnospiraceae and the Bacteroidetes genus
Prevotella and a higher abundance of the Firmicutes
genus Streptococcus (Streptococcus species, including
S.  parasanguinis B and S. salivarius) and the
Proteobacteria genus Enterobacter in the gut microbiota.
Furthermore, these microbial imbalances are associated
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with decreased lung function and may contribute to the
progression of COPD [13, 16, 18, 25, 26]. In the early
stages of COPD (stages I-1I), a higher abundance of the
Bacteroides family Prevotellaceac was found compared to
healthy individuals. This is likely a protective mechanism,
as Prevotellaceac may possess anti-inflammatory
properties [19, 26]. With age, there is a depletion of the
Actinobacteria genus Bifidobacterium and the Firmicutes
genus Lactobacillus, a common finding in COPD [25].

Another study reveals the gut microbiota of COPD
patients and healthy individuals showed a similar
dominant population at the phylum level. Although
at the genus level, compared to healthy people, the
abundance of gut microbiota in patients with stable
COPD stage III was changed: the Bacteroidetes genera
Bacteroides and Prevotella, as well as the Firmicutes
genera  Faecalibacterium, Roseburia, Lachnospira,
and Coprococcus were lower, while the Bacteroidetes
genus Parabacteroides was higher. Furthermore, the
relative abundance of Lachnospira and Coprococcus was
negatively correlated to the smoking index and positively
correlated with the forced expiratory volume in the first
second (FEV ) and the ratio of the FEV, to the forced vital
capacity of the lungs (FEV /FVC). In contrast, the relative
abundance of Parabacteroides was positively related to
the smoking index and negatively related to the FEV, and
FEV /FVC [27].

Studies using Mendelian randomization have
identified causal relationships between gut microbiome
composition and COPD. The Firmicutes genera
Holdemanella and Marvinbryantia are associated with
an increased COPD risk. In contrast, the Actinobacteria
genus Collinsella, the Bacteroidetes genus Barnesiella,
the Firmicutes genera Clostridium innocuum group,
Lachnospiraceae  UCGO004, Lachnospiracecae UCGO10,
Lachnospiraceae NK4A136 group and family Family XIII
were protective factors for COPD [28, 29]. The abundance
of the genera Streptococcus and Marvinbryantia increases
under the influence of nicotine [18, 28].

Additionally, COPD has been associated with
increased levels of zonulin in the blood, a marker of
a «leaky gut». Higher levels of zonulin were found
in patients with moderate and severe COPD than
those with mild COPD [25, 30]. COPD patients have
lower concentrations of SCFAs in the gut microbiome
compared to healthy individuals. Moreover, the
severity of COPD correlates with reduced levels
of SCFAs. The SCFAs possess anti-inflammatory
properties, help maintain the intestinal epithelial barrier,
balance the gut microbiota, and regulate immunity
and inflammation [25]. Among the gut microbiome
members known for their role in SCFAs production —
particularly butyrate and acetate, which help counteract
inflammation through immune regulation — are several
genera from the Lachnospiraceae family. These include
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Lachnospiraceae  UCGO004, Lachnospiraceae UCGO10,
and Lachnospiraceae NK4A136. Representatives of
Lachnospiraceaec are considered potential prognostic
biomarkers for COPD [28].

The gut microbiome in acute exacerbations of COPD

Exacerbations play a critical role in COPD
because they are linked to increased mortality, further
deterioration of lung function, and a decrease in quality
of life. In addition, exacerbations are heterogeneous and
may be accompanied by various inflammatory profiles
and etiological factors. Dysbiosis is associated with
acute exacerbations of COPD (AECOPD), and disease
progression may be an indicator of higher mortality
risk [5]. The alpha and beta diversities (compared to stable
COPD and healthy individuals) of the gut microbiota
were lower in AECOPD patients. The relative abundances
of Firmicutes and Actinobacteria were decreased, while
those of Bacteroidetes and Proteobacteria were increased
in AECOPD compared to stable COPD and healthy
individuals. The Firmicutes genus Lachnoclostridium
and the Bacteroidetes genus Parabacteroides were
predominantly higher in AECOPD [31].

Low serum vitamin D levels, which predispose to
AECOPD, may lead to reduced gut microbiota diversity
and a high abundance of the Bacteroidetes genera
Bacteroides and Prevotella, as well as the Firmicutes
order Clostridiales [32].

Inflammation and immune dysregulation during
AECOPD are associated with increased abundance of
the Proteobacteria family Enterobacteriaceae. In addition,
AECOPD are accompanied by increased intestinal and
pulmonary epithelium permeability, which promotes lung
colonization by Enterobacteriaceae [25, 33]. A decreased
abundance of the Bacteroidetes genus Prevotella was
associated with a significantly greater risk of recent
severe AECOPD and severe or very severe airflow
limitation [5, 34].

AECOPD patients exhibit lower concentrations
of SCFAs, leading to an increased pro-inflammatory
response. This may be due to a reduction in the abundance
of SCFA-producing species, which could potentially help
predict AECOPD [35].

Thus, the gut microbiome significantly influences
immune regulation and systemic inflammation in AECOPD.

Prognostically significant endotypic and phenotypic
features in COPD and their relationship with the gut
microbiome

COPD patients with predominant emphysema showed
increased intestinal endothelial permeability, indicated by
higher blood zonulin levels and reduced commensal bacteria
such as Lactobacilli, Bifidobacteria, and Bacteroides spp.
Additionally, there was an increase in pathogens like
Proteobacteria and fungi such as Saccharomyces spp.,
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suggesting severe gut dysbiosis [36]. COPD patients with
sarcopenia demonstrated elevated levels of blood zonulin
and a gut dysbiosis-induced decreased production of SCFAs.
In the gut microbiota of these patients, there is an increased
abundance of phylum Proteobacteria and pathogenic
genera FEscherichia and Shigella. Conversely, there is
a decreased abundance of phylum Firmicutes and genus
Faecalibacterium, Prevotella 9, Blautia [37, 38]. A higher
Charlson comorbidity index and increased gastrointestinal
symptom scores are linked to a greater risk of gut dysbiosis
in stable COPD patients. Additionally, a body mass index
greater than 23.25 kg/m? and a serum albumin level above
32.5 g/L. may serve as protective factors, as they reduce the
risk of gut dysbiosis in these patients [39].

High blood eosinophil levels are known to be
linked with an increased risk of AECOPD, mortality,
decreased FEV , and response to corticosteroids. A lower
abundance of Bacteroides spp. in stable COPD patients
was associated with elevated blood eosinophils [40].
Neutrophilic inflammation was linked to the dominance
of Proteobacteria, which correlated the activation of pro-
inflammatory signaling pathways [41].

There is evidence that SCFAs suppress eosinophilic
inflammation and enhance neutrophilic inflammation.
The study supports these data about eosinophil-dominant
inflammation and reports that lower SCFAs levels and
higher mucus plug scores accompanied it. Furthermore,
it was found that a lower relative abundance of the
Fusobacteriota genus Fusobacterium was related to
more significant mucus plugging in the airways on
chest computed tomography in COPD patients with
predominant eosinophilic inflammation [42].

The relationship between comorbidities in COPD
and the gut microbiome

Gut dysbiosis in COPD patients is associated with
increased systemic inflammation, which contributes to
the development of cardiovascular diseases, cancer, and
other comorbidities. Direct studies of the impact of the
gut microbiome on COPD comorbidities are currently
lacking. However, some studies emphasize the role of gut
dysbiosis in forming pathogenetic links of comorbidities —
systemic inflammation, metabolic disorders, oxidative
stress, endothelial dysfunction, etc., and their progression.

The trimethylamine-N-oxide (TMAO) metabolite,
which depends on gut microbiota and is influenced by
dietary L-carnitine and phosphatidylcholine intake, has
been identified as a biomarker that can predict increased
cardiovascular risk. Independent association of TMAO
with long-term all-cause mortality was found in patients
with congestive heart failure, chronic kidney disease, and
community-acquired pneumonia. The study in AECOPD
patients also reported that increased circulating TMAO
levels were linked with long-term all-cause mortality,
regardless of the type of exacerbation [43].
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The gut microbiota metabolite phenylacetylglutamine
was found to be a promising biomarker for COPD. It
may aid in identifying individuals at high risk for COPD
and provide valuable insights for early prevention and
treatment strategies. Previous research has also indicated
that phenylacetylglutamine serves as a prognostic marker
for heart failure risk and could potentially be a biomarker
for lung cancer, suppressing the growth of lung tumors.
Furthermore, elevated levels of phenylacetylglutamine may
be linked to acute lung injury [44].

The impact of COPD therapy on the gut microbiome

Corticosteroids (both inhaled and systemic) and
antibiotics significantly impact microbial dysbiosis,
including the gut microbiome. Although most studies
have focused on their effects on the lung microbiome,
there is evidence of a decrease in microbial diversity
and enrichment of Proteobacteria with long-term
corticosteroid therapy [5, 15]. Adding probiotics with
Bifidobacterium Lactobacillus triple live bacteria to
COPD treatment using budesonide and ipratropium
bromide has been shown to reduce inflammation, inhibit
airway remodeling, regulate gut microbiota, and promote
lung function recovery [45]. Long-term treatment with
macrolides reduced the abundance of the gut microbiota
by reducing the number of pathogenic bacteria in COPD
patients but did not affect microbial diversity [5, 46].
There is some evidence that azithromycin may reduce the
emphysematous changes caused by smoke exposure [47].

Changes in the gut microbiome induced by diet and
pulmonary rehabilitation in patients with COPD

Long-term fiber intake reduces the risk of COPD by
30%. The production of SCFAs provides this beneficial
effect through the fermentation of dietary fiber. This
is facilitated by an increased abundance of SCFA-
producing bacteria, consequently reducing the Firmicutes/
Bacteroides ratio. Increased dietary fiber intake enhances
intestinal barrier function, has anti-inflammatory and
immunomodulatory potential, and reduces the progression
of COPD and emphysema [25, 29, 48].

A Western diet (high intake of red and processed
meat, fried food, refined grains, saturated fats, baked
goods, sweets, and low consumption of fruits and
vegetables) is associated with an increased risk of
developing and progressing COPD. Furthermore, each
increase of 50 grams per week in processed red meat
intake is linked to an 8% rise in COPD risk. This diet is
rich in choline, which, influenced by gut microbiota, leads
to elevated levels of circulating TMAO. High levels of
TMAO are associated with an increased risk of all-cause
mortality [25]. On the other hand, the Mediterranean diet
(high consumption of vegetables, fruits, and whole grains)
helps maintain lung function [25, 32].

Higher intake of omega-3 polyunsaturated fatty
acids is associated with reduced incidence of COPD
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and contributes to maintaining intestinal immunity and
gut microbiota homeostasis [25]. A diet with adequate
vitamin D levels is beneficial for patients with COPD.
Vitamin D helps regulate intestinal balance by preventing
pathogen invasion, reducing inflammation, and maintaining
barrier function [25, 32]. Pulmonary rehabilitation helped
reduce intestinal permeability (increased zonulin levels)
caused by intestinal dysbiosis [36].

Gut microbiome-targeted interventions in COPD

Probiotics may potentially improve symptoms and
slow the progression of COPD. However, most studies to
date have been conducted in cigarette smoking-induced
COPD mouse models. Therefore, these preliminary
findings must be validated in large-scale randomized
trials before probiotics can be widely used in COPD
treatment.  Supplementation  with  Bifidobacterium
longum subsp. longum attenuated cigarette smoke-
induced inflammation and also restored cigarette smoke-
induced butyrate depletion [49]. Lactobacillus rhamnosus
supplementation for 3 months significantly delayed
the next moderate-to-severe exacerbation in moderate-
to-very severe stable COPD patients. However, the
delay in subsequent exacerbation was limited by the
duration of probiotic use, so further long-term studies are
needed [50]. Parabacteroides goldsteinii supplementation
also attenuated cigarette smoke-induced inflammation,
significantly restoring the smoke-induced body weight
loss and improving lung function [48]. Prebiotics are
dietary fibers in the form of nutritional supplements that
positively influence the gut microbiome’s composition.
Synbiotics is a combination of probiotics and prebiotics.

Fecal microbiota transplantation (FMT) is
a promising therapeutic strategy to regulate COPD
symptoms by modulating the gut microbiota. Given the
limited research, more animal experiments and clinical
trials are needed to investigate its therapeutic effect.
Current evidence suggests that FMT from healthy mice
to cigarette smoking-induced COPD mice increased the
abundance of Bacteroidetes and Lachnospiraceae. These
bacteria can catabolize dietary fiber into SCFAs, which
help suppress local and systemic inflammation, thus
reducing the development of emphysema [25, 48].

CONCLUSIONS

This review demonstrates that the gut microbiome
is a promising tool for stratifying COPD patients. The
gut microbiome of these patients differs significantly
depending on various factors: stable disease or
exacerbation, severity of airway obstruction, phenotypic
and endotypic features, comorbidities, medications,
patient age, dietary habits, lifestyle, etc. In COPD,
gut microbiome profiling is a significant step towards
personalized management and developing targeted
interventions aimed at restoring a healthy gut microbiome
and attenuate COPD progression.
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Perspectives for further research. Future research
should clarify the mechanisms and therapeutic effectiveness
of restoring the gut microbiome in COPD patients. Large-
scale clinical studies utilizing a multi-omic approach are
necessary to identify the bacteria and metabolites that play
a key role in COPD pathogenesis. This comprehensive
strategy will be a strong foundation for developing gut
microbiome-targeted interventions in COPD.
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Pe3rome

MOTEHUIAN NPO®IIFOBAHHSA MIKPOBIOMY KULLEYHUKA OJ1S1 NEPCOHANI3OBAHOIO BEAEHHS MALJIEHTIB
3 XPOHIYHUM OBCTPYKTUBHUM 3AXBOPHOBAHHSAM NEFEHb: OrNAa
AHacracis 5. FopoBa’, Onis B. Bepxosogosa?, Banepis B. Bpek'

TXapKiBCbKWI HALliOHANbHWUI MESWNYHWIA YHIBEPCUTET, M. XapkiB, YkpaiHa
HavjioHanbHui thapMaLEeBTUYHNI YHIBEPCUTET, M. XapkiB, YkpaiHa

Bceryn. XpoHiuHe 06CTPYKTHBHE 3aXxBOploBaHHA JiereHb (X03JI) 3aynuIIaeTbcs cepio3HOM0 I7106aIbHOI0 MPO6IEMOIO
OXOPOHM 3/0pOB’s 4epe3 He3aJ0BOJIEHy [NOTpe6y B pPaHHbOMY IIPOTHO3yBaHHI Iepe6iry 3aXBOpPIOBAaHHSA Ta
pe3ysbTaTax Tepamnii. BuBueHHs noteHIiany npodistoBaHHSA KULIIKOBOro Mikpo6iomy npu X03JI fonoMoske 3po6UTH
3HAaYHUM KPOK Ha LIJIAXY BOIPOBa»KEHHS NpeLU3iiHOl MeJULIUHU.

MeTa. [IpoaHanidyBaTH ocTaHHiI JaHi 100 NpodiNOBaHHSA KHULIKOBOTO MiKpo6ioMy [Jisi IepCOHaJi30BaHOTO
JiKyBaHHs nauieHTiB 3 X03JI Ha ocHOBI o1iHKY cTaTel i3 6a3u Janux MEDLINE.

Marepianu Ta Metogu. Mu 3pilicHuau momyk crated y MEDLINE, omy6siikoBanux y 2015-2025 pokax, 3a
JIOIIOMOT 00 KOoMOiHaIil 3a3/jaieriip BU3HaYeHUX KJII0YOBHX CJIiB. Y pe3ysbrati 6yso 3HalgeHo 173 cTaTTi, SKi 6ysu
olliHeHi 32 Ha3BaMH Ta 3MicToM Te3. [lic/is OLiHKY pesIeBaHTHOCTI JIJ/Is1 e TAJILHOTO aHaJIidy MU Bifiiopanu 85 craTei.
Jo ornsay yBidnio 50 craTen.

PesyabraTu. [Ipodini kumkoBoro Mikpo6ioMy pi3HUX KOHTHHIeHTIB manieHTiB 3 XO3JI cyTTEBO BiJpi3HSIHCA.
Kinpka gocaifxeHb MOBiAOMIISIIOTH PO 3MeHILIeHHS MiKpo6HOoi pisHoMaHiTHOCTI pu XO3J1. [lauienTH 3i cTabiibHUM
X03J1 manu Buwii piBHi Firmicutes i Hmxk4i piBHiI Bacteroidetes mopiBHsHO 3i 3m0poBUMU 0cO6aMU. 3aroCTPEHHS
X03Jl cynpoBofKyBaJucs NiABUIIEHHAM HPOHMKHOCTI KHIIKOBOIO Ta JIET€HEBOTO eMmiTesil, M0 COpHUAJIo
KoJioHi3anii siereHb Enterobacteriaceae. 3MeHIIeHHsI 4YMCceJbHOCTI poay Prevotella 6yno moB’si3aHe 3i 3HAYHO
OiIbIIMM PHU3UKOM HEILO/IaBHBOTO TSXKKOI'0 3arOCTPEHHSI W TSXKKOro abo AyKe TSXKKOro 00MeXEeHHsI MOBITPSHOTO
noToky. [lanientu 3 X03JI Ta emdizeMoro Maiu BULIi piBHi 30HYJiHY B KpPOBi, MapKepa MPOHUKHOCTI KUUIKOBOTO
eHJIoTeJslilo, Ta 3HWKeHHs KinbkocTi Lactobacilli, Bifidobacteria ta mnigBufiB Bacteroides. Koptukocrepoigu Ta
aHTHUGIOTUKM iCTOTHO BIJIMBa/JIM HA JUcGaKTepio3 KulleyHUKA. COXKUBAHHSA Xap4yOBHUX BOJIOKOH Ta MiKpo6ioM-
Opi€EHTOBaHa Tepamid NOKasa/lu NeBHI NepeBaru B MOKpallleHHI CUMIITOMIB ¥ ynoBiibHeHHI nporpecyBaHHa X03J1.
OfHak 1 monepeiHi BUCHOBKH lije¢ He OTPUMaJIM LIMPOKOr0 3aCTOCYBaHHS Yepe3 HeJOCTATHIO KiJIbKICTh KJIIHIYHUX
BUIIPOOYBaHb.

BucHOBKU. Mikpo6ioM KHIIEYHUKA € MEPCIHEKTUBHUM iHCTpyMeHTOM JJsi cTpaTudikanii manieHTiB 3 XO3JL
Maii6yTHi focC/ikeHHs] MalOTh NPOSICHUTH MeXaHi3MH Ta TepalneBTUYHY e(pEeKTUBHICTb Bi[HOBJIEHHS MiKpobGioMy
KuiedyHuka npu X03J1.

Kawouosi caoea: XxpoHiuHe 0GCTPYKTUBHE 3aXBOPIOBAaHHS JiereHb, MiKp06ioM IIJIYHKOBO-KUIIKOBOTO TPaKTYy,
MiKpo6ioM KHIIeYHHMKa, MiKpo6ioTa KMIIeYHHUKA, Ipenu3iiiHa MeJMMHA, IepCOHaIi30BaHa MeAUIIMHA
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