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ABSTRACT

Introduction: Erosive-ulcerative lesions of the gastrointestinal tract
(EUL-GIT) are a growing concern in paediatric populations, particularly
in low-income countries.

Aim: This retrospective study aimed to identify the risk factors
contributing to EUL-GIT advancement in children, measure their
predictive significance, and assess therapeutic outcomes.

Methods: The study included 2,091 children aged 0-17 years with
confirmed EUL-GIT, divided into three groups: oral cavity (n=648),
gastroduodenal (n=1,405), and colonic (n=38). A control group of
166 children with functional Gl disorders was also assessed. Clinical
evaluation, endoscopic assessment, and laboratory tests were
performed. A predictive coefficient (PC) was used to evaluate the
predictive value of each factor.

Results: The key predictors of oral lesions were decreased Lactobacillus
spp. (PC=101.7), increased Staphylococcus spp. (PC=95.4), Clostridium
spp. (PC=88.9), and Candida albicans (PC=71.0). For gastroduodenal
lesions, H. pylori infection (PC=102.0), belching (PC=129.0), epigastric
pain (PC=89.7), and heartburn (PC=73.1) were high predictors. In colonic
lesions, H. pylori infection (PC=72.7), SIBO (PC=66.8), and elevated IL-4
(PC=68.5) were notable.

Conclusion: The PC model effectively assessed the risk and directed
treatment strategies. A multidisciplinary approach involving infection
management, nutritional support, and immune modulation is essential
for high-risk children.

KeYWOI"dS: Erosive-ulcerative lesions, gastrointestinal tract,
children, Helicobacter pylori, immune dysregulation, microbial factors
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Introduction

In paediatric populations erosive-ulcerative lesions of the
gastrointestinal tract (EUL-GIT) are becoming increasingly
worrisome worldwide, particularly in low- and middle-
income countries, where gastrointestinal infections from
communicable diseases remain common. These lesions,
ranging from oral aphthous ulcers to inflammation in the
duodenum and colon, often have chronic or recurring
patterns and are associated with significant health
problems, nutritional deficiencies, and developmental
delays in children.'?

Microbial infections, particularly those caused by
Helicobacter (H.) pylori, play a crucial role in gastroduodenal
and colonic erosion. In developing countries, up to 70%
of children are colonised by H. pylori by the age of 10
years, leading to chronic gastritis, peptic ulcer disease, and
dyspeptic symptoms.>* Similarly, small intestinal bacterial
overgrowth (SIBO) and oral dysbiosis, marked by excess
opportunistic microorganisms such as Staphylococcus
aureus, Clostridium spp., and Candida albicans, have
been linked to recurrent oral ulcers and functional bowel
disorders in children.>®

Beyond microbial causes, the host’s immune response,
particularly increased cytokines such as interleukin-6 (IL-6),
tumour necrosis factor-alpha (TNF-a), and IL-4, is pivotal
in influencing inflammation, leading to mucosal damage
and lesion persistence’® These immune mediators indicate
disease severity and present possible therapeutic targets
for high-risk paediatric populations.

Parasitic infections like Giardia lamblia and Enterobius
vermicularis add complexity by causing mucosal damage,
hindering nutrient absorption, and altering immune
responses.® This issue is particularly relevant in areas with
inadequate sanitation, as multiple infections can worsen
gastrointestinal damage.%!

The impact of EUL-GIT on children extends to public health.
In Kyrgyzstan, Gl issues are the second most common
cause of illness in children, after respiratory diseases, with
a significant proportion of chronic erosive and ulcerative
conditions.'*'* Challenges such as delayed diagnosis,
limited endoscopic access, and insufficient recognition of
microbial factors impede timely treatment. Although there
is knowledge about specific pathogens and inflammatory
agents, few studies have systematically assessed predictive
risk factors, including microbial, immunological, and
environmental factors, for paediatric EUL-GIT persistence.
Understanding this hierarchy is crucial for risk assessment,
early intervention, and minimisation of long-term Gl
diseases in children.

This study aimed to (1) identify high- and medium-risk
factors contributing to EUL-GIT advancement in children,
(2) measure their predictive significance using a coefficient
model, and (3) assess outcomes from therapeutic
approaches, focusing on communicable causes and immune
dysregulation.

Methods

This retrospective observational study was conducted at the
National Centre for Maternal and Child Health in Bishkek,
Kyrgyzstan, between October 2024 and February 2025.
This study identified microbial and immunological factors
that predict chronic progression in children with EUL-
GIT. The study complied with the Declaration of Helsinki
(2013), and the patients provided informed consent. This
study was approved by the Bioethics Committee of the
International Higher School of Medicine (Protocol No. 15,
dated September 18, 2024).

The study included 2,091 children aged 0-17 years who
were hospitalised with confirmed EUL-GIT. Patients
were divided into three groups: Group 1 included 648
children with oral cavity lesions, including recurrent
aphthous stomatitis; Group 2 included 1,405 children
with gastroduodenal erosive lesions, including gastritis,
duodenitis, gastroduodenitis, and peptic ulcer disease;
and Group 3 comprised 38 children with colonic erosive
lesions, such as ulcerative colitis. A control group of 166
children with functional Gl disorders but without structural
lesions was assessed.

Participants had to be under 18 years of age, have
confirmed erosive or ulcerative lesions through endoscopic
and histopathological evaluations, and possess complete
clinical, laboratory, and follow-up data. The exclusion
criteria were patients under 18 years of age with immune
deficiencies, cancers, metabolic disorders, and incomplete
records.

Patients underwent a comprehensive clinical evaluation,
including medical history and structured interviews
regarding perinatal events, hygiene, diet, and family history
of Gl disorders. Pain was assessed using validated paediatric
scales: the NIPS, CHEOPS, and VAS. For diagnosis, Group
2 patients underwent esophagogastroduodenoscopy,
while Group 3 underwent colonoscopy. Abdominal and
renal ultrasonography was performed to identify related
abnormalities.

The laboratory tests included general and specialised
analyses. General examinations included complete blood
count, serum biochemical profiles (alanine transaminase,
aspartate transaminase, and C-reactive protein), urinalysis,
and stool tests for hidden blood, white blood cells, and
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mucus. Specialised microbial evaluations involved a
urease breath test (Helik test) for H. pylori, quantitative
stool cultures for microbial composition (Lactobacillus
spp., Bifidobacterium spp., Escherichia coli (E. coli),
Staphylococcus spp., Clostridium spp., Candida albicans,
and Bacteroides), and oral swab cultures for dysbiosis
pathogens. Parasitic infections such as Giardia lamblia,
Enterobius vermicularis, and Ascaris lumbricoides were
identified using stool microscopy and enzyme-linked
immunosorbent assay (ELISA).

The lactulose hydrogen breath test was used to assess
SIBO, with a hydrogen increase of 20 ppm within 90 min
of lactulose consumption, indicating a positive result.
Immunological profiling was performed to analyse serum
cytokines using ELISA kits for IL-4, IL-6, and TNF-a, which
are elevated in chronic inflammatory Gl conditions.

To assess the predictive value of each factor in disease
progression, a predictive coefficient (PC) was determined
using the following formula: PC = 100 x log(Se/Sp), where
Se denotes sensitivity and Sp indicates specificity. The
factors were classified into three categories: high risk (PC
>58), medium risk (PC 28-53), and low/minimal risk (PC <
28). Statistical analyses were performed using SPSS version
25.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics
were used to summarise the demographic and clinical data.
Chi-square tests were applied to categorical variables,
while t-tests or ANOVA were used for continuous variables.
Correlation analyses were used to evaluate the relationships
between microbial profiles, immunological markers, and
chronic disease outcomes. Statistical significance was set
at p <0.05.

Results

This study analysed 2,091 paediatric patients with EUL-GIT.
Most cases were found in the gastroduodenal area (Group
2), representing 67.2% (n = 1,405), followed by lesions in
the oral cavity (Group 1); 30.9% (n = 648) and colon (Group
3); 1.8% (n = 38). The control group comprised 166 children
with functional GI symptoms but without endoscopic or
histological signs of ulceration.

From 2010 to 2024, there has been a steady increase in
the number of children hospitalised with EUL-GIT. A linear
regression analysis (y = 14.933x + 29.253, R? = 0.9651)
forecasts that by 2028, EUL-GIT cases will increase 4.5
times compared to 2010, indicating an escalating disease
burden in this paediatric group.

In Group 1, children with erosive and ulcerative oral cavity
lesions showed disease recurrence and chronicity linked to
intestinal and oral microbiota changes. Key predictors were
decreased Lactobacillus spp. (PC = 101.7) and increased
Staphylococcus spp. (PC = 95.4), Clostridium spp. (PC =
88.9), and Candida albicans (PC = 71.0) in faecal and oral
cultures. Elevated Bacteroides spp. levels (PC = 62.3)
indicated dysbiosis. Clinical factors, including poor diet
(PC = 58.0) and Gl issues in the first year (PC = 54.6),
were significant predictors. Moderate risk factors included
reduced Bifidobacterium spp. (PC = 42.3), E. coli (PC =
44.3), and SIBO (PC = 44.3) (Table 1). These findings show
that oral lesion recurrence is driven by dysbiotic intestinal
and oral conditions, which are worsened by poor nutrition
and early Gl challenges. Figure 1 shows the distribution of
the predictive risk factors across the anatomical regions.

Table |.Risk factors and predictive coefficients by patient group

S.No Patient group Risk factor coe:ii?;;tt“:ceore Risk category
1. Group 1 (Oral Cavity) Reduced Lactobacilli 101.7 High
2. Group 1 (Oral Cavity) Increased Staphylococcus spp. 95.4 High
3. Group 1 (Oral Cavity) Increased Clostridium spp. 88.9 High
4, Group 1 (Oral Cavity) Increased Candida albicans 71.0 High
5. Group 1 (Oral Cavity) Increased Bacteroides spp. 62.3 High
6. Group 1 (Oral Cavity) Poor diet quality 58.0 High
7. Group 1 (Oral Cavity) Gl pathology <1 year 54.6 Medium
8. Group 1 (Oral Cavity) Reduced Bifidobacteria 42.3 Medium
9. Group 1 (Oral Cavity) Reduced Escherichia coli 443 Medium
10. Group 1 (Oral Cavity) SIBO 443 Medium
11. Group 2 (Stomach and Duodenum) Helicobacter pylori 102.0 High
12. Group 2 (Stomach and Duodenum) TNF-a 46.2 Medium
13. Group 2 (Stomach and Duodenum) IL-4 38.7 Medium
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14, Group 2 (Stomach and Duodenum) IL-6 30.7 Medium

15. Group 2 (Stomach and Duodenum) Previous Hepatitis A infection 76.0 High

16. Group 3 (Colon/Intestine) Parasitic Infectlc.)n (Giardia, 36.5 Medium
Enterobius)

Gl —Gastrointestinal, SIBO — Small intestinal bacterial overgrowth, IL-6 — Interleukin-6, TNF-a.— Tumor necrosis factor-alpha, IL-4 — Interleukin-6

Helicobacter pylori

Reduced Lactobacilli

Increased Staphylococcus species
Increased Clostridium species
Previous Hepatitis A Infection
Increased Candida albicans
Increased Bacteroides species

Poor Diet Quality

Risk Factor

Gastrointestinal Pathology <1 Year
Tumor Necrosis Factor-alpha

Reduced Escherichia coli

small Intestinal Bacterial Overgrowth
Reduced Bifidobacteria

Interleukin-4

Parasitic Infection (Giardia, Enterobius)

Interleukin-6

0 20

Group 2 (Stomach and Duodenum) WSS Group 1 (Oral)  WEE Group 3 (Colon)

40 60
Predictive Coefficient Score

100

Patient Group

Figure |.Predictive coefficient scores for risk factors associated with EUL-GIT in children

In Group 2, which focused on gastroduodenal erosive
conditions such as gastritis, duodenitis, and peptic ulcers,
infection with H. pylori was the key predictor of chronicity
(PC=102.0). High predictive values were found for belching
(PC=129.0), epigastric pain (PC=89.7), and heartburn (PC=
73.1). Hepatitis A infection was significantly correlated with
disease persistence (PC = 76.0). Microbiological analysis
showed elevated Staphylococcus spp. in stool cultures
(PC = 63.2), overlapping with Group 1, indicating cross-
regional dysbiosis. Cytokine profiling showed moderate-risk
elevations in TNF-a (PC = 46.2), IL-4 (PC = 38.7), and IL-6
(PC=30.7), suggesting the role of systemic inflammation
in gastroduodenal lesions. These findings indicate that
infectious agents, proinflammatory responses, and
microbial imbalance drive chronic upper Gl disease in
children.

In Group 3, patients with colonic conditions, such as
ulcerative colitis, showed risk factors similar to those in
the other groups. H. pylori infection (PC = 72.7) and SIBO
(PC = 66.8) were notable. Immune dysregulation was
significant, as indicated by high predictive coefficients for
IL-4 (PC = 68.5), IL-6 (PC = 59.4), and TNF-a (PC = 48.5).
Parasitic infections (PC = 36.5), especially Giardia lamblia
and Enterobius vermicularis, were important, indicating
susceptibility to infectious and environmental factors.
Despite the small patient sample size, the strong predictive
value of these factors suggests a synergistic relationship
between chronic microbial colonisation and immune
activation in lower Gl tract inflammation.

Outcomes were categorised according to risk levels. In
Groups 1 and 2, children with high and medium risk factors

improved with H2-histamine blockers and proton-pump
inhibitors, achieving remission in 82.3% of cases after 30
days of treatment. In Group 3, 5-aminosalicylic acid therapy
led to remission in 70% of patients; however, 40% of high-risk
children required corticosteroids or immunosuppressants.
Probiotic therapy with Saccharomyces boulardii and specific
antibiotics, such as metronidazole, was effective in 81%
of patients with SIBO. A subgroup of 112 children with
cytokine elevation required anti-relapse treatment for
30-45 d. PC stratification enabled the early detection
of at-risk children with chronic EUL-GIT and allowed the
implementation of treatment plans based on microbial
and immunological profiles.

Discussion

This study examined the predictive microbial and
immunological elements contributing to chronic EUL-GIT
in children. The results highlight the role of microbial
imbalance, H. pyloriinfection, cytokine-driven inflammation,
and parasitic infections in these lesions, highlighting the risk
profiles for the oral cavity, gastroduodenum, and colon.

The high occurrence of H. pylori in children with
gastroduodenal lesions (PC = 102.0) supports global
research showing that colonisation rates reach 80% in
children from low-income areas by age 10.2 H. pylori
compromise the gastric mucosa through urease activity,
cytotoxins, and neutrophil infiltration, increasing the risk of
peptic ulcer disease and chronic gastritis.**> The predictive
value of epigastric symptoms, such as belching, pain, and
heartburn, reflects trends in paediatric groups, where
symptom severity correlates with mucosal damage.'®
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This study identified oral and intestinal dysbiosis as
significant risk factors for recurrent oral ulcers and functional
bowel disorders in children. The findings showed increased
Staphylococcus spp., Clostridium spp., and Candida albicans
and decreased Lactobacillus spp. and Bifidobacteria,
aligning with research on the altered microbiota’s impact
on mucosal inflammation.'” These changes reduce the
protective butyrate-producing commensals, allowing
pathogenic strains to trigger inflammatory pathways.

The identification of SIBO as a moderate-to-high-risk
factor aligns with evidence that bacterial overgrowth can
alter gut permeability and trigger systemic inflammation,
leading to mucosal damage.*® SIBO is associated with post-
infectious functional gastrointestinal disorders in children,
particularly when untreated early.* Immune dysregulation
is a key mechanism in colonic and gastroduodenal EUL-GIT.
Increased cytokines (IL-4, IL-6, and TNF-a) show moderate
to high predictive value, highlighting the inflammatory
pathway shared with chronic paediatric conditions like
Crohn’s disease and ulcerative colitis.* IL-6 and TNF-a induce
mucosal apoptosis and recruit leukocytes, contributing to
prolonged lesion healing.?

Parasitic infections, particularly Giardia lamblia and
Enterobius vermicularis, highlight the need for environmental
cleanliness to address gastrointestinal issues in children.
These parasites compromise the epithelial barrier, hinder
nutrient uptake, and enhance immune sensitisation, causing
gastrointestinal symptoms.?? This finding aligns with a case-
control study by Kotloff et al., which identified Giardia and
protozoa as major contributors to persistent diarrhoea and
growth retardation in developing areas.?

This study confirmed the success of stratified treatments,
with acid suppression therapy, probiotics, and antimicrobial
or anti-inflammatory agents achieving remission in over 80%
of high-risk patients in Groups 1 and 2. The effectiveness
of 5-aminosalicylic acid and immunosuppressive agents in
Group 3 patients with colonic lesions mirrors the strategies
used in juvenile idiopathic IBD.?* In this study, the PC
model provides a stratification tool, helping clinicians with
early detection. Such models are increasingly important
in precision paediatric gastroenterology for predicting
complications and enhancing outcomes.

This study has some strengths and limitations. As a single-
centre, retrospective study, there is a risk of selection bias.
The small sample size of Group 3 might have reduced the
statistical power. Limited information on dietary intake,
socioeconomic status, and long-term follow-up may have
affected the microbial and inflammatory markers.

Conclusions

The interaction between microbial imbalance, immune
activation, and environmental factors plays a crucial role
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in the pathogenesis of paediatric EUL-GIT. The PC model
effectively assesses risk, forecasts chronic conditions, and
directs treatment strategies. A multidisciplinary approach
involving infection management, nutritional support, and
immune modulation is essential for high-risk children.
Future prospective research, including metagenomic and
cytokine analysis, is required to improve diagnostic and
treatment accuracy.

Source of Funding: None
Conflict of Interest: None

Authors Contribution: Conceptualization, Gulsara
Kozhonazarova, Orozali Uzakov, and Erkin Alymbaev;
methodology, Shayirbek Sulaymanov, Valeria Malevannaya,
and Oksana Terekhova; data collection, Bermet Ongoyeva;
writing—original draft preparation, Almaz Abdurakhmanov
AA, Samat Umasheyv, Altynai Akmatova, Baktygul Chubakova,
Aliya Melisbekova, and Yethindra Vityala; writing—review
and editing, Yethindra Vityala. All authors have read and
agreed to the published version of the manuscript.

Declaration of Generative Al and Al-Assisted
Technologies in the Writing Process: None

References

1. Zaprudnov AM, Grigoriev Kl, Kharitonov LA, Bogomaz
LV, Yudina TM. Problems and prospects of modern
children’s gastroenterology. Pediatrics. 2016;95(6):10-.
[Google Scholar]

2. Rasquin A, Di Lorenzo C, Forbes D, Guiraldes E,
Hyams JS, Staiano A, Walker LS. Childhood functional
gastrointestinal disorders: child/adolescent.
Gastroenterology. 2006 Apr 1;130(5):1527-. [Google
Scholar] [Pubmed]

3. Malaty HM, El-Kasabany A, Graham DY, Miller CC,
Reddy SG, Srinivasan SR, Yamaoka Y, Berenson GS. Age
at acquisition of Helicobacter pylori infection: a follow-
up study from infancy to adulthood. The Lancet. 2002
Mar 16;359(9310):931-5 [Google Scholar] [Pubmed]

4. Koletzko S, Jones NL, Goodman KJ, Gold B, Rowland M,
Cadranel S, Chong S, Colletti RB, Casswall T, Elitsur Y,
Guarner J. Evidence-based guidelines from ESPGHAN
and NASPGHAN for Helicobacter pylori infection in
children. Journal of pediatric gastroenterology and
nutrition. 2011 Aug;53(2):230-43. [Google Scholar]
[Pubmed]Losurdo G, D’Abramo FS, Indellicati G, Lillo
C, lerardi E, Di Leo A. The influence of small intestinal
bacterial overgrowth in digestive and extra-intestinal
disorders. International Journal of Molecular Sciences.
2020 May 16;21(10):. [Google Scholar] {Pubmed]

5. HillCJ, Lynch DB, Murphy K, Ulaszewska M, Jeffery IB,
O’Shea CA, Watkins C, Dempsey E, Mattivi F, Tuohy
K, Ross RP. Evolution of gut microbiota composition
from birth to 24 weeks in the INFANTMET Cohort.



https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=1.%09Zaprudnov+AM%2C+Grigoriev+KI%2C+Kharitonov+LA%2C+Bogomaz+LV%2C+Yudina+TM.+Problems+and+prospects+of+modern+children%27s+gastroenterology.+Pediatrics+%28Moscow%29.+2016%3B95%286%29%3A10%E2%80%938&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2.%09Rasquin+A%2C+Di+Lorenzo+C%2C+Forbes+D%2C+Guiraldes+E%2C+Hyams+JS%2C+Staiano+A%2C+Walker+LS.+Childhood+functional+gastrointestinal+disorders%3A+child%2Fadolescent.+Gastroenterology.+2006%3B130%285%29%3A1527%E2%80%9337&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2.%09Rasquin+A%2C+Di+Lorenzo+C%2C+Forbes+D%2C+Guiraldes+E%2C+Hyams+JS%2C+Staiano+A%2C+Walker+LS.+Childhood+functional+gastrointestinal+disorders%3A+child%2Fadolescent.+Gastroenterology.+2006%3B130%285%29%3A1527%E2%80%9337&btnG=
https://pubmed.ncbi.nlm.nih.gov/16678566/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=3.%09Malaty+HM%2C+El-Kasabany+A%2C+Graham+DY%2C+Miller+CC%2C+Reddy+SG%2C+Srinivasan+SR%2C+Yamaoka+Y%2C+Berenson+GS.+Age+at+acquisition+of+Helicobacter+pylori+infection%3A+a+follow-up+study+from+infancy+to+adulthood.+Lancet.+2002%3B359%289310%29%3A931%E2%80%935&btnG=
https://pubmed.ncbi.nlm.nih.gov/11918912/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Koletzko+S%2C+Jones+NL%2C+Goodman+KJ%2C+Gold+B%2C+Rowland+M%2C+Cadranel+S%2C+Chong+S%2C+Colletti+RB%2C+Casswall+T%2C+Elitsur+Y%2C+Guarner+J%2C+Kalach+N%2C+Madrazo+A%2C+Megraud+F%2C+Oderda+G%3B+H+pylori+Working+Groups+of+ESPGHAN+and+NASPGHAN.+Evidence-based+guidelines+from+ESPGHAN+and+NASPGHAN+for+Helicobacter+pylori+infection+in+children.+J+Pediatr+Gastroenterol+Nutr.+2011%3B53%282%29%3A230%E2%80%9343.&btnG=
https://pubmed.ncbi.nlm.nih.gov/21558964/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Losurdo+G%2C+Salvatore+D%27Abramo+F%2C+Indellicati+G%2C+Lillo+C%2C+Ierardi+E%2C+Di+Leo+A.+The+Influence+of+Small+Intestinal+Bacterial+Overgrowth+in+Digestive+and+Extra-Intestinal+Disorders.+Int+J+Mol+Sci.+2020%3B21%2810%29%3A3531&btnG=
https://pubmed.ncbi.nlm.nih.gov/32429454/

10.

11.

12.

13.

14.

15.

Kozhonazarova G et al.
J. Commun. Dis. 2025; 57(3)

Microbiome. 2017 Jan 17;5(1):. [Google Scholar]
[Pubmed]

Bhatia M, Moochhala S. Role of inflammatory mediators
in the pathophysiology of acute respiratory distress
syndrome. The Journal of Pathology: A Journal of
the Pathological Society of Great Britain and Ireland.
2004 Feb;202(2):145-56. [Google Scholar] [Pubmed]
Solinas G, Germano G, Mantovani A, Allavena P. Tumor-
associated macrophages (TAM) as major players of
the cancer-related inflammation. Journal of leukocyte
biology. 2009 Nov;86(5):1065-. [Google Scholar]
[Pubmed]

Singer SM, Fink MY, Angelova VV. Recent insights into
innate and adaptive immune responses to Giardia.
Advances in parasitology. 2019 Jan 1;106:171-. [Google
Scholar] [Pubmed]

Bethony J, Brooker S, Albonico M, Geiger SM, Loukas
A, Diemert D, Hotez PJ. Soil-transmitted helminth
infections: ascariasis, trichuriasis, and hookworm.
The lancet. 2006 May 6;367(9521):1521-32. [Google
Scholar] [Pubmed]

Adegnika AA, Ramharter M, Agnandji ST, Ateba
Ngoa U, Issifou S, Yazdanbahksh M, Kremsner
PG. Epidemiology of parasitic co-infections during
pregnancy in Lambaréné, Gabon. Tropical Medicine &
International Health. 2010 Oct;15(10):1204-9. [Google
Scholar] [Pubmed]

Kyzy G M, Raimkulov K, Toigombaeva V, Kuttubaev
O, Monolov N, Umetalieva M, Tagaev T. Prevalence
and Determinants of Intestinal Parasitic Infections in
Children from Four Cities in Kyrgyz Republic. ] Commun
Dis. 2024;56(1):152-8.

ZhM U, Toigombaeva VC, Nogoibaeva KA, Mergenov
AE. Parasitic diseases in the Kyrgyz Republic:
epidemiological aspects. Meditsinskaia Parazitologiia
i Parazitarnye Bolezni. 2009 Apr 1(2):27-. [Google
Scholar] [Pubmed]

Nguyen J, Kotilea K, Bontems P, Miendje Deyi VY.
Helicobacter pylori infections in children. Antibiotics.
2023 Sep 12;12(9):1440. [Google Scholar] [Pubmed]
Cover TL, Blaser MJ. Helicobacter pylori in health and
disease. Gastroenterology. 2009 May 1;136(6):1863-
73. [Google Scholar] [Pubmed]

Kato S, Ozawa K, Okuda M, Fujisawa T, Kagimoto S,
Konno M, Maisawa S, linuma K. Accuracy of The Stool
Antigen Test for The Diagnosis of ChildhoodHelicobacter
Pylorilnfection: A Multicenter Japanese Study. Official
journal of the American College of Gastroenterology |
ACG. 2003 Feb 1;98(2):296-. [Google Scholar] [Pubmed]
laniro G, Tilg H, Gasbarrini A. Antibiotics as deep
modulators of gut microbiota: between good and
evil. Gut. 2016 Nov 1;65(11):1906-15. [Google Scholar]
[Pubmed]

16.

17.

18.

19.

20.

Ghoshal UC, Shukla R, Ghoshal U. Small intestinal
bacterial overgrowth and irritable bowel syndrome:
a bridge between functional organic dichotomy. Gut
and liver. 2017 Mar 15;11(2):196. [Google Scholar]
[Pubmed]

Rezaie A, Buresi M, Lembo A, Lin H, McCallum R, Rao
S, Schmulson M, Valdovinos M, Zakko S, Pimentel
M. Hydrogen and methane-based breath testing
in gastrointestinal disorders: the North American
consensus. Official journal of the American College
of Gastroenterology| ACG. 2017 May 1;112(5):775-
84. [Google Scholar] [Pubmed]Schirmer M, Garner A,
Vlamakis H, Xavier RJ. Microbial genes and pathways
in inflammatory bowel disease. Nature Reviews
Microbiology. 2019 Aug;17(8):497-. [Google Scholar]
[Pubmed]

Neurath MF. Cytokines in inflammatory bowel disease.
Nature Reviews Immunology. 2014 May;14(5):329-
42. [Google Scholar] [Pubmed]Farthing M, Salam
MA, Lindberg G, Dite P, Khalif I, Salazar-Lindo E,
Ramakrishna BS, Goh KL, Thomson A, Khan AG,
Krabshuis J. Acute diarrhea in adults and children: a
global perspective. Journal of clinical gastroenterology.
2013 Jan 1;47(1):12-. [Google Scholar] [Pubmed]
Kotloff KL, Nataro JP, Blackwelder WC, Nasrin D, Farag
TH, Panchalingam S, Wu Y, Sow SO, Sur D, Breiman
RF, Faruque AS. Burden and aetiology of diarrhoeal
disease in infants and young children in developing
countries (the Global Enteric Multicenter Study, GEMS):
a prospective, case-control study. The lancet. 2013
Jul 20;382(9888):209-22 . [Google Scholar] [Pubmed]
Hyams J, Damaraju L, Blank M, Johanns J, Guzzo C,
Winter HS, Kugathasan S, Cohen S, Markowitz J, Escher
JC, Veereman—Wauters G. Induction and maintenance
therapy with infliximab for children with moderate to
severe ulcerative colitis. Clinical Gastroenterology and
hepatology. 2012 Apr 1;10(4):391-9. [Google Scholar]
[Pubmed]

ISSN: 0019-5138
DOI: https://doi.org/10.24321/0019.5138.202579


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Hill+CJ%2C+Lynch+DB%2C+Murphy+K%2C+Ulaszewska+M%2C+Jeffery+IB%2C+O%27Shea+CA%2C+Watkins+C%2C+Dempsey+E%2C+Mattivi+F%2C+Tuohy+K%2C+Ross+RP%2C+Ryan+CA%2C+O%27Toole+PW%2C+Stanton+C.+Erratum+to%3A+Evolution+of+gut+microbiota+composition+from+birth+to+24+weeks+in+the+INFANTMET+Cohort.+Microbiome.+2017%3B5%281%29%3A21&btnG=
https://pubmed.ncbi.nlm.nih.gov/28095889/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=7.%09Bhatia+M%2C+Moochhala+S.+Role+of+inflammatory+mediators+in+the+pathophysiology+of+acute+respiratory+distress+syndrome.+J+Pathol.+2004%3B202%282%29%3A145%E2%80%9356&btnG=
https://pubmed.ncbi.nlm.nih.gov/14743496/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Solinas+G%2C+Germano+G%2C+Mantovani+A%2C+Allavena+P.+Tumor-associated+macrophages+%28TAM%29+as+major+players+of+the+cancer-related+inflammation.+J+Leukoc+Biol.+2009%3B86%285%29%3A1065%E2%80%9373&btnG=
https://pubmed.ncbi.nlm.nih.gov/19741157/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=9.%09Singer+SM%2C+Fink+MY%2C+Angelova+VV.+Recent+insights+into+innate+and+adaptive+immune+responses+to+Giardia.+Adv+Parasitol.+2019%3B106%3A171%E2%80%93208&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=9.%09Singer+SM%2C+Fink+MY%2C+Angelova+VV.+Recent+insights+into+innate+and+adaptive+immune+responses+to+Giardia.+Adv+Parasitol.+2019%3B106%3A171%E2%80%93208&btnG=
https://pubmed.ncbi.nlm.nih.gov/31630758/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Bethony+J%2C+Brooker+S%2C+Albonico+M%2C+Geiger+SM%2C+Loukas+A%2C+Diemert+D%2C+Hotez+PJ.+Soil-transmitted+helminth+infections%3A+ascariasis%2C+trichuriasis%2C+and+hookworm.+Lancet.+2006%3B367%289521%29%3A1521%E2%80%9332.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Bethony+J%2C+Brooker+S%2C+Albonico+M%2C+Geiger+SM%2C+Loukas+A%2C+Diemert+D%2C+Hotez+PJ.+Soil-transmitted+helminth+infections%3A+ascariasis%2C+trichuriasis%2C+and+hookworm.+Lancet.+2006%3B367%289521%29%3A1521%E2%80%9332.&btnG=
https://pubmed.ncbi.nlm.nih.gov/16679166/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11.%09Adegnika+AA%2C+Ramharter+M%2C+Agnandji+ST%2C+Ateba+Ngoa+U%2C+Issifou+S%2C+Yazdanbahksh+M%2C+Kremsner+PG.+Epidemiology+of+parasitic+co-infections+during+pregnancy+in+Lambar%C3%A9n%C3%A9%2C+Gabon.+Trop+Med+Int+Health.+2010%3B15%2810%29%3A1204%E2%80%939&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11.%09Adegnika+AA%2C+Ramharter+M%2C+Agnandji+ST%2C+Ateba+Ngoa+U%2C+Issifou+S%2C+Yazdanbahksh+M%2C+Kremsner+PG.+Epidemiology+of+parasitic+co-infections+during+pregnancy+in+Lambar%C3%A9n%C3%A9%2C+Gabon.+Trop+Med+Int+Health.+2010%3B15%2810%29%3A1204%E2%80%939&btnG=
https://pubmed.ncbi.nlm.nih.gov/20636299/
https://scholar.google.com/scholar?q=13.+Usubalieva+ZhM,+To%C4%ADgombaeva+VC,+Nogo%C4%ADbaeva+KA,+Mergenov+AE.+Parasitic+diseases+in+the+Kyrgyz+Republic:+epidemiological+aspects.+Med+Parazitol+(Mosk).+2009%3B(2):27%E2%80%9330&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=13.+Usubalieva+ZhM,+To%C4%ADgombaeva+VC,+Nogo%C4%ADbaeva+KA,+Mergenov+AE.+Parasitic+diseases+in+the+Kyrgyz+Republic:+epidemiological+aspects.+Med+Parazitol+(Mosk).+2009%3B(2):27%E2%80%9330&hl=en&as_sdt=0,5
https://pubmed.ncbi.nlm.nih.gov/19566060/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09Nguyen+J%2C+Kotilea+K%2C+Bontems+P%2C+Miendje+Deyi+VY.+Helicobacter+pylori+Infections+in+Children.+Antibiotics.+2023%3B12%289%29%3A1440&btnG=
https://pubmed.ncbi.nlm.nih.gov/37760736/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.%09Cover+TL%2C+Blaser+MJ.+Helicobacter+pylori+in+health+and+disease.+Gastroenterology.+2009%3B136%286%29%3A1863%E2%80%9373&btnG=
https://pubmed.ncbi.nlm.nih.gov/19457415/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Kato+S%2C+Ozawa+K%2C+Okuda+M%2C+Fujisawa+T%2C+Kagimoto+S%2C+Konno+M%2C+Maisawa+S%2C+Iinuma+K.+Accuracy+of+the+stool+antigen+test+for+the+diagnosis+of+childhood+Helicobacter+pylori+infection%3A+a+multicenter+Japanese+study.+Am+J+Gastroenterol.+2003%3B98%282%29%3A296%E2%80%93300&btnG=
https://pubmed.ncbi.nlm.nih.gov/12591044/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.%09Ianiro+G%2C+Tilg+H%2C+Gasbarrini+A.+Antibiotics+as+deep+modulators+of+gut+microbiota%3A+between+good+and+evil.+Gut.+2016%3B65%2811%29%3A1906%E2%80%9315&btnG=
https://pubmed.ncbi.nlm.nih.gov/27531828/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=18.%09Ghoshal+UC%2C+Shukla+R%2C+Ghoshal+U.+Small+Intestinal+Bacterial+Overgrowth+and+Irritable+Bowel+Syndrome%3A+A+Bridge+between+Functional+Organic+Dichotomy.+Gut+Liver.+2017%3B11%282%29%3A196%E2%80%93208&btnG=
https://pubmed.ncbi.nlm.nih.gov/28274108/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09Rezaie+A%2C+Buresi+M%2C+Lembo+A%2C+Lin+H%2C+McCallum+R%2C+Rao+S%2C+Schmulson+M%2C+Valdovinos+M%2C+Zakko+S%2C+Pimentel+M.+Hydrogen+and+Methane-Based+Breath+Testing+in+Gastrointestinal+Disorders%3A+The+North+American+Consensus.+Am+J+Gastroenterol.+2017%3B112%285%29%3A775%E2%80%9384&btnG=
https://pubmed.ncbi.nlm.nih.gov/28323273/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.%09Schirmer+M%2C+Garner+A%2C+Vlamakis+H%2C+Xavier+RJ.+Microbial+genes+and+pathways+in+inflammatory+bowel+disease.+Nat+Rev+Microbiol.+2019%3B17%288%29%3A497%E2%80%93511&btnG=
https://pubmed.ncbi.nlm.nih.gov/31249397/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=20.+Schirmer+M%2C+Garner+A%2C+Vlamakis+H%2C+Xavie21.%09Neurath+MF.+Cytokines+in+inflammatory+bowel+disease.+Nat+Rev+Immunol.+2014%3B14%285%29%3A329%E2%80%9342&btnG=
https://pubmed.ncbi.nlm.nih.gov/24751956/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=22.%09Farthing+M%2C+Salam+MA%2C+Lindberg+G%2C+Dite+P%2C+Khalif+I%2C+Salazar-Lindo+E%2C+Ramakrishna+BS%2C+Goh+KL%2C+Thomson+A%2C+Khan+AG%2C+Krabshuis+J%2C+LeMair+A%3B+WGO.+Acute+diarrhea+in+adults+and+children%3A+a+global+perspective.+J+Clin+Gastroenterol.+2013%3B47%281%29%3A12%E2%80%9320&btnG=
https://pubmed.ncbi.nlm.nih.gov/23222211/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Kotloff+KL%2C+Nataro+JP%2C+Blackwelder+WC%2C+Nasrin+D%2C+Farag+TH%2C+Panchalingam+S%2C+Wu+Y%2C+Sow+SO%2C+Sur+D%2C+Breiman+RF%2C+Faruque+AS%2C+Zaidi+AK%2C+Saha+D%2C+Alonso+PL%2C+Tamboura+B%2C+Sanogo+D%2C+Onwuchekwa+U%2C+Manna+B%2C+Ramamurthy+T%2C+Kanungo+S%2C+Ochieng+JB%2C+Omore+R%2C+Oundo+JO%2C+Hossain+A%2C+Das+SK%2C+Ahmed+S%2C+Qureshi+S%2C+Quadri+F%2C+Adegbola+RA%2C+Antonio+M%2C+Hossain+MJ%2C+Akinsola+A%2C+Mandomando+I%2C+Nhampossa+T%2C+Ac%C3%A1cio+S%2C+Biswas+K%2C+O%27Reilly+CE%2C+Mintz+ED%2C+Berkeley+LY%2C+Muhsen+K%2C+Sommerfelt+H%2C+Robins-Browne+RM%2C+Levine+MM.+Burden+and+aetiology+of+diarrhoeal+disease+in+infants+and+young+children+in+developing+countries+%28the+Global+Enteric+Multicenter+Study%2C+GEMS%29%3A+a+prospective%2C+case-control+study.+Lancet.+2013%3B382%289888%29%3A209%E2%80%9322.&btnG=
https://pubmed.ncbi.nlm.nih.gov/23680352/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=24.%09Hyams+J%2C+Damaraju+L%2C+Blank+M%2C+Johanns+J%2C+Guzzo+C%2C+Winter+HS%2C+Kugathasan+S%2C+Cohen+S%2C+Markowitz+J%2C+Escher+JC%2C+Veereman-Wauters+G%2C+Crandall+W%2C+Baldassano+R%2C+Griffiths+A%3B+T72+Study+Group.+Induction+and+maintenance+therapy+with+infliximab+for+children+with+moderate+to+severe+ulcerative+colitis.+Clin+Gastroenterol+Hepatol.+2012%3B10%284%29%3A391%E2%80%939.e1&btnG=
https://pubmed.ncbi.nlm.nih.gov/22155755/

