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Prevalence of Small Intestinal Bacterial
Overgrowth Syndrome in Patients with Irritable
Bowel Syndrome who Have Suffered COVID-19
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Aim. To study the prevalence of the small intestinal bacterial overgrowth syndrome in patients with irritable bowel
syndrome with diarrhea who have had COVID-19 infection.

Materials and methods. 60 patients with irritable bowel syndrome with diarrhea were examined. In 30 patients, irri-
table bowel syndrome was diagnosed after COVID-19 infection (main group). The comparison group consisted of 30
patients with classical stress-induced irritable bowel syndrome. The small intestinal bacterial overgrowth syndrome
was diagnosed using a hydrogen breath test with lactulose loading in all patients.

Results. In main group the small intestinal bacterial overgrowth syndrome was diagnosed in 93.3 % patients, which
was statistically significantly higher (p < 0.01) relative to the comparison group — 60.0 % patients

Conclusion. Irritable bowel syndrome in patients who have undergone COVID-19 occurs against the background
of the small intestinal bacterial overgrowth syndrome development.
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PacnpocTpaHeHHOCTb CUHAPOMA N30bITOYHOro 6aKTepuanbHOro pocTa TOHKOW
KWULLKW Y NALUEeHTOB C CUHAPOMOM pa3apa)XeHHOro KMLeYyHuKa,
nepeHecwunx COVID-19

A.B. Hanetos'’, E.IN. [y3?

" [OO BI10 «/[JoHeLknii HaLmMoHaIbHbIF MEeANLIMHCKUIA YHUBEPCUTET uMeHn M. lopbkoro», JoHellk,
JloHeukasi HapoaHas Pecrnybivka

2000 «MeaunumnHckui ueHTp “Tactpo-naviH”», [JoHeuk, [JoHeukas HapoaHasi Pecrnybivika

Llenb nccnepoBaHus. V3yunTb pacnpoCTPaHEHHOCTb CUHAPOMA U30bLITOYHOro HGakTepuanbHoro pocta (CUBP)
TOHKOW KMLLUKM Y NaLMEHTOB C CUHOPOMOM pa3fapaKeHHOro KulleyHuka ¢ npeobnagaHnem guapeu (CPK-1), nepe-
HecLlmx nHpekumo COVID-19.

Matepuanbl u metoabl. O6cnenosaHo 60 naumeHToB ¢ CPK-[. Y 30 naumeHToB CUHAPOM pPasapaxeHHOoro KALLeY-
HUKa OMarHOCTUPOBAH Nocse nepeHeceHHon nHgekunm COVID-19 B cpokm OT 2 Hefenb A0 4 MecsLeB (B CpeaHeEM
68,3 = 2,3 cyTok) (0cHOBHas rpynna). Fpynny cpaBHeHus coctaBunm 30 60mbHbIX ¢ anarHo3om CPK, koTopble He 60-
nenu COVID-19. Y Bcex naumeHTOB Obi1a npoBeaeHa auarHoctka CUBP TOHKOW KULLKM MpY MOMOLLY BOAOPOAHOrO
ObIXaTeNbHOro TeCTa C HArpy3Kom NakTy1030M.

PesynbraTtbl. Cpean naumeHToB, KoTopble nepeHecnn COVID-19, pons 60nbHbIX, Metowmx CUBP TOHKOW KuLu-
ku, coctaBuna 93,3 %, 4To ObII0 JOCTOBEPHO BbILLE FPYMMbl CPABHEHUS (MALMEHTOB, UMEIOLLMX «KJTaCCUYECKNIA»
CPK) — 60,0 % (p < 0,01).

BbiBoabl. CMHAPOM pa3apaXeHHOro KuLevyHrKa y naumeHToB, nepeHeclumx COVID-19, npotekaeT Ha ¢doHe pas-
BUTUS CUHAPOMA N3ObITOYHOro 6akTEPUANIbHOr0 POCTA TOHKOW KULLIKW.

KnioueBble cnoBa: CUHAPOM pa3apaXeHHOro KMLevyHka, CUHAPOM M30bITOYHOrO GakTepuasbHOro POCTa TOHKOWA
knwkn, COVID-19

KOoH®NUKT nHTepecoB: aBTOPbI 3as9BNSAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ansa uutupoBanua: Hanetos A.B., I'y3 E.lN. PacnpocTpaHeHHOCTb CUHAPOMA U30ObITOYHOro GakTeprasibHOr0 POCTa TOHKOW KULLIKA
y NaUMEHTOB C CMHOPOMOM pasfpakeHHOro KuileyHunka, nepeHectumnx COVID-19. Poccuiickuii XxypHan racTpoaHTeposiorim, renato-
noruu, kononpokronorum. 2022;32(3):35-39. https://doi.org/10.22416/1382-4376-2022-32-3-35-39
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Introduction

Irritable bowel syndrome (IBS) is one of the
most common functional diseases of the gastroin-
testinal tract and is characterized by recurrent ab-
dominal pain which is associated with changes of
defecation pattern (constipation, diarrhea, or their
combination) [1]. It is estimated that IBS affects
10—25 % of the world’s population [2, 3].

The presence of IBS is not accompanied by an
increased risk of colorectal cancer or inflammatory
bowel disease. Despite the fact that IBS does not
affect mortality, the disease can significantly impair
the quality of life of patients and leads to signifi-
cant costs for its treatment and diagnosis [2, 3].

The etiopathogenesis of the disorder is complex,
since a number of etiological factors are involved in
its development triggering several pathophysiolog-
ical mechanisms [4]. According to the modern con-
cept of the pathogenesis of IBS, genetic predisposi-
tion and psychosocial factors play an important role
in the development of the disease: stress and im-
paired ability to overcome it, and insufficient social
support. The combination of these factors can lead
to the changes in the neuroendocrine regulatory sys-
tem “gut-brain”, which is realized through the de-
velopment of visceral hypersensitivity and impaired
intestinal motility. In recent years, the scheme the
pathogenesis of IBS can be supplemented by a num-
ber of links relating to changes localized at the level
of the intestinal wall, such as a violation of the
cytokine profile, the expression of signaling recep-
tors and a decrease in the synthesis of cytosolic and
membrane proteins of intercellular dense contacts,
which contributes to an increase in mucosal permea-
bility, activation of the immune system and the de-
velopment of nonspecific low degree inflammation
of the intestinal mucosa. Against the background
of these processes, there is changes in the qualita-
tive and quantitative composition of the intestinal
microbiota, which contributes to the adhesion of an
increased number of different antigens [5—7].

Today the disorders of the composition of the
intestinal microbiota are considered as the main
factor in the development of symptoms of IBS [6,
7]. Conditionally pathogenic and pathogenic intes-
tinal bacteria possessed adhesion factors penetrate
into the lymphoid follicles and trigger a cascade
of immune reactions leading to the development
of nonspecific low degree inflammation, activation
of the immune system and epithelial dysfunction
with a change in intestinal permeability [8].

The disorders in the composition of the gut mi-
crobiota can be not only qualitative, but also quan-
titative, which underlies the development of small
intestinal bacterial overgrowth (SIBO) that is in-
creased colonization of the small intestine mainly
by the colonic microbiota with the frequent devel-
opment of abdominal pain, chronic diarrhea and
malabsorption, primarily of fats and vitamin B,,.

It is known that bacteria are involved in the
utilization of a number of food components, and
form metabolites that affect local and systemic me-
tabolism. A number of toxic compounds (ammonia,
peptidoglycans and D-lactate) formed in increased
count in the gut with SIBO contribute to damage to
the brush border of enterocytes, an increase the per-
meability of the intestinal epithelium, an activation
of the intestinal immune system, which leads to the
development of nonspecific inflammation and mal-
absorption syndrome of macro- and micronutrients
[9]. A characteristic phenomenon in SIBO is the
excessive production of the microbiota hydrogen,
methane and carbon dioxide, which contributes to
the development of symptoms of IBS, such as ab-
dominal pain and bloating. Inflammatory infiltrate
in the mucous membrane in SIBO contains a sig-
nificant number of lymphocytes, mast cells, and an
increased number of enterochromaffin cells. As a re-
sult, when the mediators of these cells are released,
the receptors of nerve endings are stimulated, which
leads to the development of visceral hypersensitivi-
ty and increased motility, that are key mechanisms
in the formation of IBS [10].

Since the end of 2019, the world has been facing
a rapidly spreading COVID-19 pandemic. In most
clinical studies, the main attention of scientists
is paid the disorders of the bronchopulmonary sys-
tem, which determine the prognosis and severity
of the disease in most cases [11].

The frequency of gastrointestinal symptoms (di-
arrhea, nausea, vomiting, anorexia, abdominal pain)
in COVID-19 ranges from 3 % to 80 % of patients
[11, 12].

It is proved that SARS-CoV-2 virus can have
a tour-mediated penetration into the cell through
the receptors of angiotensin-converting enzyme
2 (ACE2), the expression of which is found in the
epithelial cells of the stomach and intestines. The ef-
fect of the virus leads to the induction of inflamma-
tion and a change in the permeability of the mucous
membranes, which is realized in the development of
IBS symptoms [6, 12]. The effect of SARS-CoV-2
on the composition of the intestinal microbiota
is considered as one of the leading mechanisms for
the development of diarrhea in COVID-19 [11].

The “gut-lung axis” in the pathogenesis of bron-
chopulmonary pathology in COVID-19 was formu-
lated. This axis is bidirectional: endotoxin and mi-
crobial metabolites from gut can affect the lungs
disseminating through blood and the inflammation
of lungs can also affect the gut microbiota. In this
regard, severe pathology of the bronchopulmonary
system in COVID-19 through the “gut-lung axis” can
lead to an imbalance of the gut microbiota and the
development of gastroenterological symptoms [11].

It is impossible to exclude the development
of gastrointestinal symptoms due to the use of drugs
for the treatment of COVID-19. Massive antibiotic
therapy given to patients with coronavirus infection
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has a negative effect on the composition of the gut
microbiota, can provoke an antibiotic-associated
diarrhea. In some cases, repeated courses of may
be prescribed unreasonably or be a manifestation
of self-treatment [4].

The aim of the work: to study the prevalence
of SIBO in patients with irritable bowel syndrome
with a predominance of diarrhea (IBS-D) who have
suffered COVID-19.

Materials and methods

In Medical Center “Gastro-line”, Donetsk, 60 pa-
tients with IBS-D aged 18 to 55 years were examined.

The diagnosis of the functional disease is estab-
lished in accordance with the Clinical Guidelines
of the Russian Gastroenterological Association and
the Association of Coloproctologists of Russia [13].
The clinical variant of IBS is determined according
to the Bristol scale.

Thirty patients were diagnosed with IBS-D after
COVID-19 infection (the main group). The average
age of patients in the group was 24.3 + 0.4 years.

The comparison group consisted of 30 patients
who had not were infected with COVID-19 virus.
They had IBS-D induced by stress. The average
age of patients in the group was 25.4 + 0.5 years.
Patients of the comparison group lived in areas of
the Donetsk People’s Republic that were subjected
to frequent shelling, the manifestation of symptoms
patients noted after the intensification of hostilities
in the region of residence.

There was no statistically significant difference
in age and sex between the comparison groups

(p > 0.05). The women:men ratio was 3:1 in both
groups.

All patients were diagnosed with SIBO us-
ing a hydrogen breath test with a load of lactu-
lose with the digital analyzer of exhaled hydrogen
“LactofaN2” (LLC “AMA”, Russia).

Permission was obtained from the Ethical
Committee of the State Educational Organization of
Higher Professional Education “Donetsk National
Medical University named after M. Gorky” to con-
duct this study. Prior to the examination, all pa-
tients received an explanation about the study and
were included in it after writing informed consent.

In the statistical analysis, methods of point esti-
mation of the parameters of the general population
(sample characteristics) were used. For qualitative
characteristics, the value of the indicator of the fre-
quency of SIBO development (%) and its standard
error (m %) are given. Comparison of the average
qualitative data was performed using a pair compar-
ison of the share (chi-squared criterion taking into
account the Yeats correction).

Results

Studying the anamnestic data of patients
of the main group, it was found that the duration
of the post-COVID period before the development
of IBS symptoms ranged from 2 weeks to 4 months
(an average of 68.3 + 2.3 days). The manifes-
tation of IBS-D in 66.7 + 8.6 % of patients was
registered during COVID-19, and in 33.3 + 8.6 %
in the post-COVID period. At the same time, we
did not establish a relationship between the severity

The comparison group

The main group

0% 20% 40% 60% 80% 100%
O SIBO+
B SIBO-

Fig. Prevalence of SIBO in patients with IBS-D who have had COVID-19 (the main group) and have not had it

(the comparison group)
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of bronchopulmonary pathology and the severity of
IBS symptoms.

In 16.7 £ 6.8 % of patients there were no bron-
chopulmonary symptoms, and clinical symptoms were
characterized only by gastrointestinal manifestations:
all patients in this group had diarrhea (16.7 + 6.8 %),
13.3 + 6.2 % of them had nausea and 10.0 + 5.5 % had
abdominal pain. In most cases, the manifestation of
gastrointestinal symptoms began with diarrhea (56.7
+ 8.4 %), abdominal pain (23.3 + 7.7 %), and with
nausea and a feeling of heaviness in the epigastrium
(20.0 £ 7.3 %).

Antibiotic treatment of COVDI-19 was carried out
in 73.3 £ 8.1 % of patients of the main group. At the
same time, repeated courses of antibiotic therapy were
prescribed to 46.7 + 9.1 % of patients. Macrolides
were most often used (50.0 + 9.1 % of patients), ceph-
alosporins of the II-1V generation did in 40.0 + 8.9 %,
protected aminopenicillins did in 20.0 + 7.3 %, quino-
lones did in 36.7 + 8.8 %. There was no relationship
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