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this pathologies of this type, no clear morphological substrate is identified; rather, 

the abnormalities stem from disruptions in regulatory mechanisms—either neural or 

hormonal—impacting the function of the organs rather than their structure. 

Evaluating the prevalence of functional gastrointestinal disorders in early childhood, 

particularly among children under the age of three, presents significant challenges. 

These functional digestive issues in infants during their first year of life are 

intricately linked to feeding patterns and nutritional factors. During the early 

months, the gastrointestinal system is primarily attuned to processing breast milk (a 

lactotrophic mode of feeding), making it crucial to consider factors such as feeding 

intervals, frequency, the amount and composition of breast milk—all of which are 

directly influenced by the mother's diet. 

According to the modern definition, dyspepsia syndrome is understood as a 

complex of functional disorders, including pain and / or discomfort in the 

epigastrium, a feeling of fullness in the epigastric region after eating, early satiety, 

nausea, vomiting, heartburn, belching, etc. A characteristic feature of dyspepsia in 

children is the predominant localization of pain in the umbilical region. The 

prevalence of the syndrome among the population is 25-50% and is approximately 

the same in all age groups. 

After the birth of a child, his digestive system undergoes a number of changes 

due to the maturation of regulatory systems, the formation of neuromuscular 

response and enzyme-producing function, peristalsis and the formation of 

biocenosis. Despite the fact that these features are characteristic of all newborns 

without exception, complaints in some infants are of particular concern to parents, 

which forces them to consult a pediatrician or general practitioner, and therefore the 

need arises to correctly select symptomatic agents. Taking into account the fact that 

the appointment of any medication to a young child should be justified, it is 

absolutely appropriate to include the concept of "infantile colic" in the modern 

classification of functional diseases of the gastrointestinal tract. 
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The progression of functional gastrointestinal disorders (FGIDs) in pediatric 

patients demonstrates a wide range of clinical variability and remains insufficiently 

explored in the scientific literature. Current findings strongly suggest that the 

elevated incidence of these disorders in children is largely attributed to the 

anatomical and physiological peculiarities of their digestive systems. In evaluating 

the onset of functional abnormalities, clinicians must carefully consider several 

developmental characteristics of the esophagus, such as the relatively wide angle of 

His, the positioning of the cardiac sphincter at or below the level of the diaphragm, 

incomplete coverage of the esophagus by diaphragmatic ligaments, underdeveloped 

muscular layers, and immature innervation due to delayed development of 

intramural nerve ganglia. Additionally, the infant's stomach—characterized by its 

small size, spherical shape, and delayed peristaltic activity—contributes to reduced 

functional capacity of the cardiac region during early infancy. 

These factors collectively explain the increased prevalence of regurgitation, 

pyloric spasms, and vomiting in this age group, with the enhanced development of 

the pyloric region playing a contributory role. Epidemiological data reveal that 

regurgitation is reported in nearly 50% of infants under three months, 20% at six 

months, and declines to about 5% by the age of one year. In newborns, bile reflux is 

common, whereas older children more frequently experience acid reflux. It is 

notable that more than 40% of gastroesophageal reflux (GER) cases in infants are 

associated with cow's milk protein allergy. Implementation of an elimination diet, 

especially formulas based on protein hydrolysates, has been shown to substantially 

alleviate GER symptoms. 

Taken together, the findings underscore that a majority of the subjects studied 

exhibited a high incidence of functional gastrointestinal disturbances,     

complicating the differentiation of fibromyalgic manifestations. Importantly, 

psychological disturbances — particularly depressive and anxiety-related symptoms 

— play a crucial role in shaping the overall clinical profile of FD in children. The 
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predictive scale for the formation of risk factors for the gastrointestinal tract in 

young children. All selected patients underwent general clinical, laboratory, 

functional and biochemical examinations. In order to develop an optimal method for 

assessing risk factors for the development of complications of functional 

constipation in children with the subsequent decision on the tactics of patient 

treatment, we carefully analyzed the results of the study, risk factors, biochemical 

indicators, as well as immunological blood parameters. Reflex control mechanisms 

exert their strongest influence on the upper segments of the gastrointestinal tract, 

particularly near the oral cavity. As one moves further along the digestive system, 

the impact of reflex responses gradually diminishes, while humoral regulatory 

processes become increasingly dominant. These humoral influences play a 

significant role in modulating the functions of the stomach, duodenum, pancreas, 

and in the processes of bile synthesis and secretion. In contrast, within the small and 

especially the large intestines, regulation is primarily governed by local mechanisms 

that respond to mechanical distension and chemical stimuli present within the 

intestinal lumen. In approximately 25% of children with moderate or severe 

symptoms of intestinal colic , the cause is food allergy, namely intolerance to cow's 

milk protein, which may be the first manifestation of atopy. 
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Chapter I. GENERAL INFORMATION ON LITERATURE SOURCES; 

LITERATURE REVIEW. MODERN CONCEPTS OF FUNCTIONAL 

DISEASES OF THE GASTROINTESTINAL TRACT IN CHILDREN 

1.1 Some aspects of the study of the prevalence, etiopathogenesis and 

clinical course of functional disorders of the gastrointestinal tract. 

In recent years, the prevalence of digestive system pathologies in children has 

been steadily increasing. Abdominal pain represents one of the leading complaints 

prompting pediatric medical consultations. According to different studies, its 

prevalence among children ranges from 20% to 50%. Notably, in approximately 

70% to 90% of cases, such pain is attributed to functional rather than organic 

causes. It is frequently considered a key clinical manifestation within the broader 

spectrum of functional gastrointestinal tract disorders (FGIDs) in the pediatric 

population. 

Functional gastrointestinal syndromes encompass a range of chronic or 

recurrent symptoms that lack identifiable systemic, structural, or biochemical 

abnormalities. The Rome 2006 criteria categorize patients by age groups—

specifically, “Newborns and Infants” and “Children and Adolescents,” with the 

latter group comprising individuals aged four years and older.  

Abdominal discomfort or pain that persists for a minimum of 12 weeks within 

the previous 12 months—though not necessarily occurring consecutively—is 

considered clinically significant when it exhibits at least two of the following three 

features: 

 symptom relief following defecation; 

 symptom onset correlated with a change in bowel movement frequency; 

 symptom onset associated with an alteration in stool consistency or form. 

Despite its clinical utility, this definition has several limitations   that   

warrant further refinement and clarification in future diagnostic frameworks. It   

should   be recognized  that  the  current   definitions  of   functional   

gastrointestinal   disorders have serious  shortcomings.  First,  they  do  not   clearly  
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Pic.2 Systemic developing mechanism of gastrointestinal disorders 

 

many cases, they do not take into account the neurological psychological and 

behavioral aspects, which often form the basis of gastrointestinal risk factors, which 

leads to the development of the stereotype of the “gastroenterological patient”. 

Increased gastrointestinal reactivity influenced by hereditary factors may 

contribute to the development of functional dyspepsia (FD). Specifically, 

polymorphisms in the GN-β3 gene have been linked to this condition. Individuals 

carrying the GN-β3 CC genotype exhibit a twofold higher risk of developing 

dyspepsia, particularly the dyskinetic subtype, compared to those with TT or TC 

genotypes. The presence of the GN-β3 CC genotype may impair receptor sensitivity 

to neurotransmitters that regulate gastric motility, such as serotonin 5-HT4 

receptors, potentially leading to delayed gastric emptying. Moreover, children may 

manifest symptoms by mimicking parental behaviors. Among children with 

gastrointestinal risk factors, their parents more frequently suffer from functional 

gastrointestinal disorders than parents of unaffected children, with considerable 

overlap in risk factors between parents and offspring. Motor and emotional 
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disturbances can result from perinatal complications. Stressful influences on the 

developing brain of the fetus and newborn can lead to long-lasting adaptations, 

which later manifest as functional gastrointestinal disorders in childhood. 

Psychotraumatic and stressful experiences often present as pathological symptoms 

in children with adverse perinatal histories, including neonatal medication exposure, 

autonomic dysfunction, and allergies. 

Functional gastrointestinal disorders (FGIDs) are classified as those with no 

organic cause and those not attributable to structural or biochemical abnormalities. 

FGIDs are also defined as ‘Disorders of Gut–Brain Interaction’. The etiology of 

FGID is multifactorial and may include altered brain–gut interactions, genetic 

predisposition, dysbiosis, dysregulation of the intestinal barrier, and environmental 

factors (Picture-3). FGIDs are characterized by chronic gastrointestinal symptoms 

and occur in a high proportion of children. FGIDs account for approximately 5% of 

presentations to primary care physicians and are the cause of many referrals to 

tertiary care services for further investigation or to exclude serious organic disease. 

Pediatric FGIDs are now considered to be a global health problem associated with 

high healthcare utilization and psycho-socioeconomic burden for families. Children 

with FGIDs have been shown to have lower health-related quality of life (HRQoL) 

and experience interference with sleep, school, and social activities, thereby 

representing significant symptom burden as well as other sequelae. There are many 

facets of ongoing research into pediatric FGIDs, and the aim of this Special Issue is 

to gather evidence of the challenges in diagnosing and treating FGIDs in children 

and to add to the growing body of evidence advancing the topic. 
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Pic.3  Groups of hastroinrtestinal disoerders 

 

An important aspect of assessing the burden of any condition in a population 

is to study the epidemiology, either as the incidence of new diagnoses during a time 

period, or the prevalence of those who are assessed as having the condition. The 

standardization of these assessments is vital to gain a true representation of the 

burden of FGIDs throughout the world and to compare epidemiology over time or 

between regions. The most widely known and implemented of the FGID tools are 

the Rome IV assessments—symptom based criteria with versions available for 

neonates/toddlers and children/adolescents. The broad adoption of the Rome criteria 

has enabled more consistent comparisons of epidemiological patterns. Studies 

indicate that around 22% of children across both age groups—neonates and 

toddlers, as well as older children and adolescents—are affected by at least one 

functional gastrointestinal disorder (FGID), with some of the highest rates reported 
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in the Americas. There is little published epidemiological data available worldwide. 

In this Special Issue, Vernon-Roberts et al. addressed this gap in New Zealand by 

measuring the prevalence of FGID in a cohort of New Zealand children attending a 

tertiary care hospital while concurrently measuring HRQoL. This research showed 

that 29% of the children aged four years of age or more, within the population 

studied, had FGID, with the most common being functional constipation and 

functional dyspepsia. The presence of FGID was not found to be related to HRQoL 

overall, but within the domain of ‘feeling sad, worried or unhappy’, there was an 

association between having FGID and scoring lower in this domain than those 

without FGID. Of note was that associations were also seen between having an 

FGID and being of Māori ethnicity, the indigenous population of New Zealand who 

have known health disparities compared to other ethnic groups. Having a parent 

with self-reported FGID was also associated with children having FGID. 

The management of FGID in children can be challenging, as there is 

considerable variation in the diagnostic categories, thereby preventing a universal 

approach. Based on the Rome IV criteria for children under 12 months old, infant 

regurgitation and functional constipation are identified as the most prevalent 

functional gastrointestinal disorders (FGIDs). Among toddlers aged 13 to 48 

months, functional constipation remains the most common condition. 

Approximately 22% of children in both age categories are affected by at least one 

FGID. Infants experiencing FGID are shown to have a lower weight, shorter breast-

feeding duration, and are more likely to be formula-fed or have been introduced to 

cow’s milk before those without FGID. Infants with FGID are also more likely to 

have behavioral or developmental problems, migraines, and future GI disorders. 

Given that these sequalae are deleterious to infant health and longitudinal outcomes, 

effective symptom management is vital. In this Special Issue, Rishanghan et al. 

provide a comprehensive overview of the management of FGID in infancy. For each 

infant FGID, the paper summarizes the possible organic differential diagnoses, 

outlines the indicative symptoms, and provides a literature review of treatment and 
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management strategies. The findings highlight the importance of clear education and 

guidelines for parents/families of infants presenting with FGID and summarizes that 

the management approach is predominantly based around providing parental 

reassurance. 

Pediatric feeding disorders are another common group of problems facing 

children, parents, and clinicians. While no direct link has been established between 

the presence of FGID and feeding disorders, many children with FGID have 

symptoms induced by eating specific foods and may subsequently practice food 

avoidance or meal modification. Pediatric feeding disorders are characterized by 

difficulties in oral intake linked to medical issues, feeding skills deficits, nutritional 

problems, and/or psychosocial dysfunctions. These disorders often arise from a 

combination of factors, including medical conditions, nutritional challenges, 

behavioral aspects, psychological influences, and environmental contributors. 

Feeding disorders among children are common, with the reported prevalence being 

25% in all children, and 80% in children with developmental disabilities. Between 3 

and 10% of children will go on to develop chronic feeding issues that may be 

associated with a number of negative medical and developmental outcomes. In this 

Special Issue, Dharmaraj et al. provide a guideline for the evaluation and 

management of pediatric feeding disorders, with overviews of associated medical 

conditions, diagnostic criteria, and initial evaluation and assessment methods. They 

provide a multifactorial management approach with the aim to increase oral intake, 

reduce tube feeding, improve eating behaviors, and reduce parental stress through 

interdisciplinary intervention. 

With the high prevalence of FGID in the pediatric population, effective 

interventions that may help us to ameliorate symptoms are required. However, 

intervention studies have been hampered by small sample sizes and limited effect 

sizes. Pharmacological treatments such as anti-depressants, anti- or synbiotics, anti-

spasmodics, and anti-emetics have shown limited benefits. There is also a lack of 

high quality nutritional intervention trials in children for diets such as the low 
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fermentable oligosaccharides, disaccharides, monosaccharides, and polyols 

(FODMAP) diet, the fructose- or lactose-restricted diet (FRD/LRD), and the gluten-

free diet. For this reason, and due to the risk of nutritional inadequacy or disorder 

eating behaviors, these have been stated as having no or limited place in daily 

clinical practice for FGID in children [22,23]. Showing greater promise are non-

pharmacological interventions such as hypnotherapy, cognitive behavioral therapy 

(CBT), probiotics, and fiber supplements [24]. Specifically within the FGID of 

functional abdominal pain (FAP), pharmacological intervention studies have been 

hampered by small sample sizes and minimal effects [25]. Some patients, 

specifically those with irritable bowel syndrome (IBS) and FAP, may experience 

some benefit from low FODMAP or FRD/LRD [22]. However, CBT has shown 

more promise in reducing symptoms and improving HRQoL, among other outcomes 

[26,27]. Group education among adults with IBS has also been shown to be 

effective at reducing symptoms and increasing HRQoL, but this has not been trialed 

in children [28]. To address this gap in knowledge, in this Special Issue, Löfgren et 

al. reported on a feasibility study of group education for children and adolescents 

with FAP. Twenty-three parent/child dyads participated in the intervention that 

consisted of two lecture sessions delivered by a pediatric gastroenterologist, a 

psychologist, and a dietitian. This group education was shown to be feasible and 

acceptable to participants and was effective at increasing knowledge and HRQoL, 

and reducing symptoms and food avoidance behavior. 

A diagnosis of FGID requires an appropriate medical evaluation to ensure that 

symptoms cannot be attributed to another medical condition [12]. With a number of 

cross-over symptoms between FGID and organic GI conditions, and the co-

existence of FGID and some medical conditions such as inflammatory bowel 

disease [29], alarm symptoms that may be indicative of organic conditions warrant 

particular attention. While the latest Rome IV criteria advocate for selective or no 

testing to support a positive diagnosis of an FGID [12], children and adolescents 

presenting with alarm symptoms of organic conditions may undergo invasive 
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clinical investigations as part of the elimination process. In particular, for children 

with FAPDs, the most common of which are IBS and functional dyspepsia (FD), 

investigations such as upper endoscopy may be utilized to exclude Helicobacter 

pylori infection, and to assess for inflammation, although the presence of 

inflammation or eosinophilia does not rule out FD [10,11]. One alarm symptom that 

has been historically used to predict diagnostic yield on endoscopy for children with 

symptoms indicative of FD is nocturnal pain. However, the evidence in support of 

this being an indication to support performing an upper endoscopy is limited [23]. 

The symptom of nocturnal pain was further investigated by Cindrich et al. in this 

Special Issue, with the finding that this particular alarm symptom was not associated 

with esophageal, gastric, or duodenal histologic inflammation. Nocturnal pain was, 

however, associated with increased social stress, depression, disordered sleep, 

excessive daytime sleepiness, and night sweats. The study conclusion was that 

nocturnal pain is not useful to predict upper gastrointestinal inflammation but that 

this symptom should be used to facilitate the further exploration of psychosocial 

well-being and sleep disturbances. 

While work continues in the realm of identifying and managing pediatric 

FGID, a focus has also been drawn on identifying causes and risk factors to try and 

identify those more likely to develop FGID in order to develop preventative 

strategies [7]. One area of particular interest is the gut microbiota, with disruption of 

the microbial equilibrium (known as dysbiosis) known to play a role in the 

development of FGID [24]. The gut microbiota in children with FGID has been 

reported to differ from healthy controls [5] and modulation of the microbiota using 

pre- and pro-biotics may lead to improved HRQoL for those with FGID [3]. While 

dysbiosis in children may be caused by a number of factors, such as gastrointestinal 

infections, organic disease, and treatment with antibiotics [16,17], dysbiosis may 

also occur in neonates due to factors such as maternal diet during pregnancy, 

delivery mode, prematurity, breast feeding, and antibiotic exposure [10]. Although 

the uterine/placental microbiome does not seem to be associated with the neonatal 
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microbiome, in this Special Issue, Smith et al. have provided a thorough review of 

the inheritance of the maternal microbiome and the opportunities for early 

identification and intervention to prevent future childhood FGIDs. In this paper, the 

importance of the initial ‘handshaking’ between the maternal and neonatal 

microbiome is explained as being vital to the proper development of the brain–gut 

axis and causes of disruption in this process have been outlined. While the optimal 

microbiome components for neonates at birth are yet to be elucidated, this paper 

proposes that, once identified, a ‘birth probiotic’ could be developed and could 

provide neonates with the essential microbes that may be preventative of later 

FGID. 

The work presented in this Special Issue has contributed to the ever-growing 

body of literature on pediatric FGID from many facets. The ongoing collection of 

epidemiological data will allow the global burden of FGID to be assessed and 

updated, thus allowing for increased awareness to facilitate research on both 

effective management and preventative strategies. Outlining management strategies 

for FGID among infants and for those with feeding disorders may help to ameliorate 

symptoms and reduce the associated negative child and parental health and 

psychosocial outcomes. Further research to identifying effective interventions and 

reduce invasive investigations should be prioritized to reduce healthcare utilization. 

Preventative strategies such as identifying the essential neonatal microbes for future 

health will be essential in reducing the global burden of pediatric FGID. A large 

proportion of children with FGID are known to have symptoms that persist into 

adulthood, in particular FAP and early-life risk factor identification and prevention 

must be prioritized. 

Functional disorders of the digestive tract are very common in pediatric 

practice, but they are difficult to diagnose. A crucial step in establishing an accurate 

diagnosis and selecting the most appropriate treatment strategy is differentiating 

somatic complaints from genuine organic symptoms. A hallmark of functional 

gastrointestinal tract (GIT) pathology is the absence of a morphological substrate; 
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that is, pathological changes occur outside the affected organ and are linked to 

dysregulation of nervous or humoral functions. Investigating the prevalence of 

functional gastrointestinal disorders in early childhood, particularly among children 

under three years of age, presents significant challenges. 

In infants during their first year, functional digestive disorders are closely 

associated with nutritional patterns. The unique structural and functional 

characteristics of the infant’s digestive system play a pivotal role in these disorders. 

During the initial months of life, the gastrointestinal tract is predominantly adapted 

to absorb breast milk (lactotrophic nutrition), making it essential to monitor feeding 

rhythm, frequency, volume, and composition, all of which directly depend on 

maternal nutrition. 

Researching the prevalence of digestive dysfunctions and their relationship 

with nutritional and other risk factors remains a priority in pediatric 

gastroenterology, especially in regions such as Siberia, where data on functional 

digestive disorders (FD) and associated risk factors are scarce. According to the 

World Health Organization, elevated body weight in breastfed infants “may not be a 

cause for concern, as it is unlikely to persist into adulthood.” However, overweight 

and obesity in children older than three to five years represent significant health 

concerns. 

Regurgitation is defined as the abrupt expulsion of a small quantity of gastric 

contents into the pharynx and oral cavity, occurring without noticeable effort 

following feeding. Pathophysiologically, regurgitation is considered a manifestation 

of the gag reflex and is closely related to age-dependent cardiac sphincter 

insufficiency, gastroesophageal reflux, and improper feeding techniques. 

The absence of statistically significant differences in regurgitation incidence 

among children fed with different methods may be attributed to common causative 

factors such as excessive feeding volume, inappropriate feeding practices that do not 

consider individual infant needs, and aerophagia, the swallowing of air during 

feeding. 
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According to the literature, functional delay in defecation is one of the most 

common problems in children in the first months of life, especially those who are 

bottle-fed. 

Nutritional factors contribute indirectly to the development of functional 

dyspepsia (FD) in the gastrointestinal tract, primarily by triggering visceral 

hypersensitivity to dietary stimuli. The digestive process stimulates the release of 

various gastrointestinal hormones, such as cholecystokinin and peptide YY, which 

may act as triggers for dyspeptic symptoms in individuals with heightened nutrient 

sensitivity. 

Currently, the biopsychosocial model is considered the most comprehensive 

explanation for FD pathogenesis. According to this model, symptoms arise from the 

interplay of several physiological factors, including impaired gastrointestinal 

motility, visceral hypersensitivity, alterations in mucosal immunity and 

inflammatory responses, changes in gut microbiota, and modulation of the enteric 

nervous system (ENS) influenced by psychological and sociocultural conditions. 

A subtype of FD linked to infectious causes has been identified and termed 

"post-infectious functional dyspepsia" (PI-FD). Research tracking patients who 

experienced acute Salmonella gastroenteritis revealed that approximately one in 

seven developed PI-FD within a year. Similarly, infection with Giardia intestinalis 

has been associated with an increased risk of PI-FD onset. 

Although the precise mechanisms underlying PI-FD remain unclear, gastric 

mucosal biopsies from affected individuals demonstrate activation of immune cells, 

including T-lymphocytes and CD8+ cells, alongside neuroendocrine alterations 

characterized by elevated release of tryptase and histamine. These changes are 

believed to contribute indirectly to delayed gastric emptying. 

In infants, prolonged gastroesophageal reflux may lead to secondary 

complications such as bacterial overgrowth and fermentative disturbances, which 

can provoke inflammatory responses in the intestinal mucosa. In 87% of children  
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Infant rumination syndrome. This condition is rare compared to 

regurgitation. It involves effortless regurgitation of food, which is chewed and re-

swallowed, accompanied by repetitive contractions of abdominal muscles, lasting 

for at least two months. Its estimated prevalence is 1.9%. The onset is between three 

to eight months of age, without any distress, and usually does not occur during 

sleep. It has been considered a self-stimulatory mechanism in a child with maternal 

emotional and sensory deprivation or neglect.  

Cyclic vomiting syndrome. This condition involves stereotypical and 

repetitive episodes of vomiting lasting hours to days, with episodes separated by 

weeks to months of return to baseline. For diagnosis, it must occur at least twice 

within six months. The estimated prevalence is 3.4%. Although it has a wide range 

of onset ages, an onset before two years of age might warrant metabolic, 

neurological, or anatomical testing for more serious conditions.  

Infant colic. This condition has an onset before five months of age and is 

characterized by recurrent and prolonged irritability, fussing, and crying without any 

obvious cause and no evidence of failure to thrive. These episodes should last for at 

least 3 h a day, three days a week, or in a 24-hour behavior diary record of 3 h of 

crying with fussing. About 5–19% of infants are thought to have infant colic. 

Functional diarrhea. Painless and recurrent passage of four or more well-

formed stools, lasting for a minimum of four weeks without any failure to thrive in a 

child aged six months to 60 months, constitutes functional diarrhea. About 6–7% of 

infants have functional diarrhea.  

Infant dyschezia. This condition has an onset before nine months of age, 

without any other red flag signs, and involves at least 10 m of crying and straining 

before the passage of soft stools. The estimated prevalence is about 2.4%. 

Functional constipation. A child who is afraid of the unpleasant evacuation 

of the rectum voluntarily withholds feces, leading to overabsorption of water and 

hard stools that further cause painful defecation. This condition is called functional 

constipation. For children up to four years of age, it should include at least two of 
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the following features: history of stool retention, hard painful bowel movements, 

larger diameter stools, fecal mass in the rectum, with two or fewer defecations per 

week. For a toilet-trained child, it can involve at least one episode of incontinence or 

large stools clogging the toilet. About 3–27% of children are found to have 

functional constipation (Picture – 5). 

 

 

Pic.5  Functional gastrointestinal disorders' common types include: pain, 

constipation, colic, irritable bowel syndrome 
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Child/Adolescent FGID  

Cyclical vomiting. Diagnosing cyclical vomiting in older children is similar 

to that in younger children, with an emphasis on ruling out other medical conditions. 

The estimated prevalence is 0.2–1.0%. 

Rumination syndrome. One significant change for older children is that it 

can occur secretly without the parents’ knowledge. It does not occur during sleep 

and involves no retching, but begins as soon as food is taken. Eating disorders and 

other medical conditions need to be ruled out. 

Functional nausea and vomiting. Pediatric data is rare. It is characterized by 

bothersome nausea at least twice a week or one episode of non-self-induced 

vomiting per week, not explainable by any other medical condition. 

Aerophagia. Excessive air swallowing leading to belching, flatus, and 

abdominal distension lasting for at least two months and not explainable by another 

medical condition constitutes a diagnosis of aerophagia. It occurs in about 4.2–7.5% 

of children.  

Functional dyspepsia. Postprandial fullness, early satiety, or epigastric pain, 

all not explainable by other medical conditions, must be present for at least four 

days a month for two months. This can be further subclassified as postprandial 

distress syndrome or epigastric pain syndrome based on predominant symptoms. 

The estimated prevalence is about 1.4% in children and ranges from 5 to 10% in 

adolescents. 

IBS. IBS is classified as IBS with diarrhea, IBS with constipation, or IBS 

unspecified. Symptoms must include abdominal pain related to defecation, a change 

in stool frequency, or stool consistency, lasting for at least four days a month for a 

minimum of two months, and not explained by other medical conditions. About 1.2–

5.4% of children are thought to have IBS.1 The presence of red flag signs like blood 

in stools or failure to thrive should prompt a thorough search for organic causes like 

celiac disease and inflammatory bowel disease.  
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Abdominal migraine. It is characterized by paroxysmal episodes of severe 

and diffuse abdominal pain that last for a minimum of 1 hour, interfering with 

normal daily activities, and presenting a stereotypical pattern with at least two of the 

following six features: anorexia, nausea, vomiting, headache, photophobia, and 

pallor. there must be a minimum of two episodes separated by weeks or months 

within a 6-month period and possible medical conditions must be ruled out. The 

estimated prevalence is up to 23%. Cyclical vomiting, abdominal migraine, and 

migraine headache are all episodic, stereotypical conditions with symptom-free 

periods in between, often triggered by stress, fatigue, or travel, and likely share a 

common pathophysiology. These abdominal conditions can develop into migraine 

headaches in adulthood.  

Functional abdominal pain not otherwise specified. This group includes 

conditions that involve abdominal pain for four days a month for at least two 

months without the classic features of IBS, dyspepsia, or abdominal migraine, and 

not explained by other medical conditions. An estimated 1.2–4% of children have 

this disorder.  

Functional constipation. As discussed in the toilet-trained children category 

above, the only change for older children is that constipation should last for at least 

one month, should not fulfill IBS criteria, and should not be explained by other 

medical conditions. The estimated prevalence is about 14%. In the absence of any 

red flag signs, routine testing for celiac disease, hypothyroidism, cow milk allergy, 

or radiography is not recommended. An X-ray can be considered if fecal impaction 

is suspected.  

Non retentive fecal incontinence. A child older than four years should have 

at least a one-month history of defecation in inappropriate places with no evidence 

of fecal retention or other medical conditions. Around 0.8–4.1% of the children may 

have this disorder. It has been postulated to occur as a result of emotional 

disturbance and even sexual abuse in childhood 
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proteins that form cytoplasmic bridges between DCs and enterocytes at the sites of 

rupture (damage repair); • DCs process antigens captured by them along the 

intestinal surface or delivered subepithelially by M cells and enterocytes; • Antigens 

processed by dendritic cells to activate NKT cells and lymphocytes of antigen-

specific clonal epitopes are presented on the DC membrane in a complex with HLA 

class 1 and class 2 proteins or CD-1 proteins; • DHs are sources of costimulatory 

signals, through which they regulate the proliferation and differentiation of 

interacting immunocompetent cells. 

Normally, DH of Peyer's patches stimulates the differentiation of activated 

"naïve" T cells, mainly into TH-2 lymphocytes; • In the areas of induction of the 

immune response in the mucous membranes, unactivated (unactivated) DH and 

plasma DH stimulate mainly T- reg lymphocytes and activate the synthesis of IL-10 

and TGF-β, which in turn ensures the local production of IgA and the formation of 

immunological tolerance to antigenic agents; • Resident and blood-collected DH, 

activated during inflammation, stimulate the differentiation and accumulation of 

TH-1 and TH-2 lymphocytes and the "cellular" and "humoral" immune responses 

mediated by them. 

Lactose and gluten-free diet. Lactose intolerance and non-celiac gluten 

sensitivity symptoms might mimic those of IBS. The role of lactose elimination in 

FGID is controversial. Several randomized controlled trials (RCTs) have not shown 

promising results with lactose-restricted diets.49,50 Pediatric studies are lacking in 

the prevalence of non-celiac gluten sensitivity. Although a recent RCT showed 

promising results in reducing abdominal pain symptoms, the overall evidence is still 

not concrete. 

Fiber supplementation. Soluble dietary fibers that are viscous and 

moderately fermented improve IBS symptoms via laxative effect, increasing stool 

bulk and forming a gel-like covering. They also promote a beneficial gut 

microenvironment via short-chain fatty acids like butyrate and help regulate the gut-

brain axis.53 Meta-analyses on predominantly adult populations have shown a  
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subsequent “immune T-memory cells” lymphoid tissues of the mucous membrane 

of the digestive tract and respiratory tract (systemic response of the mucosal 

lymphoid tissues). 

To date, there is no clearly formulated concept of possible immune status 

disorders in FGID. It is anticipated that a deeper insight into the role of cytokines in 

the pathogenesis of functional gastrointestinal disorders (FGIDs) will undoubtedly 

enhance their clinical relevance. While the importance of immune alterations in 

organic intestinal diseases remains clear, one of the most promising and crucial 

avenues of research lies in investigating cytokine production within FGIDs and 

clarifying how these molecules contribute to the development of such conditions. 
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Chapter II. CHARACTERISTICS OF CLINICAL MATERIALS AND 

RESEARCH METHODS 

 

§ 2.1. Clinical characteristics of the examined children 

Work was carried out at the clinical base of the Bukhara State Medical 

Institute - the regional children's multidisciplinary medical center. 

To study the frequency of FD of the gastrointestinal tract in children, official 

medical statistics from the Bukhara regional health department for 2021-2024 were 

used. 

To assess the impact of risk factors in the development of gastroesophageal 

reflux disease, medical records of 3,150 pediatric patients (2,142 boys and 1,008 

girls) as well as 439 hospitalized children (233 boys and 206 girls) at the Children’s 

Medical Center for Gastrointestinal Diseases were analyzed. Girls were 

retrospectively studied for gastrointestinal diseases from 2021 to 2023. 

The findings of the retrospective analysis revealed that between 2021 and 

2023, a total of 2,363,905 children under the age of 18 were registered in the 

Bukhara region, averaging 590,976 children per year. Among them, 3,150 children 

(0.87%) were admitted to hospitals due to gastrointestinal conditions. This 

corresponds to an average annual prevalence of 2.17 cases per 1,000 children. 

Within the same period, 439 children (0.07%) were hospitalized specifically for 

gastroesophageal reflux, yielding an average prevalence of 0.18 cases per 1,000 

pediatric individuals in the region. (Table 2.1.1). 

Table 2.1.1. 

Prevalence of all gastrointestinal diseases and gastrointestinal risk 

factors in children 

Stud

y 

date 

(in 

years

) 

Total 

number of 

children 

under 18 

years old 

(abs) 

Number of 

gastrointesti

nal diseases 

in children 

(abs) 

Incidence of 

gastrointestin

al diseases per 

1000 children 

FD 

number of 

the 

gastrointe

stinal 

tract (abs) 

Frequency 

of 

gastrointes

tinal FD in 

children 

per 1000 

children 
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2021 571887 1082 2.24 127 0.22 

2022 606160 1094 2.29 111 0.18 

2023 625051 974 2.0 82 0.13 

Total 2363905 3150 2.17 439 0.18 

 

Among all patients hospitalized with gastrointestinal reflux, 183 patients had 

functional diarrhea, which is an average of 56.7% (Table 2.1.2). 

Table 2.1.2. 

Frequency of gastrointestinal FD and gastrointestinal allergies in 

children ( m ± M ) 

Study date 

(in years) 

FD number of 

the 

gastrointestinal 

tract (abs) 

Number of GIA 

cases in children 

(abs) 

IN % 

20 21 127 50 39.4 ± 3.6 

20 22 111 45 40.5 ±3.62 

2023 82 40 48.8 ± 3.68 

Total 439 183 41.7 ± 2.3 

 

It was found that 156 (35.5%) of all risk factors for gastrointestinal diseases in 

children. 

The distribution of sick children hospitalized with gastrointestinal infarction 

revealed a higher number of boys - 233 (53%) than girls - 206 (47%). Analysis by 

age showed that children aged 1 to 3 years were more often hospitalized - 221 

(50.4%) (Table 2.1.3). 

 

Table 2.1.3. 

Age distribution of children with gastrointestinal infarction ( m ± M ) 

No. Age distribution Abs % 

1 Up to 1 year 41 9.4 

2 1-3 years 221 50.3 
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3 3-7 years 57 13.0 

4 7-12 years 52 11.8 

5 12-18 years old 68 15.5 

 Total 439 100% 

 

The identification of comorbid forms in children is of interest. Given the 

presence of contraindications to invasive diagnostic procedures during the period of 

exacerbation of the disease and limited possibilities, in order to identify possible 

causative factors of functional disorders, we limited ourselves to a complete 

collection of anamnesis and the identification of the relationship between the 

development of the disease and previous diseases. 

The study of the anamnesis allowed to identify the causes of gastrointestinal 

allergies in children with gastrointestinal reflux (Picture-6), (Table 2.1.4). 

 

Table 2.1.4. 

Causal factors in the formation of gastrointestinal allergies in children ( 

m ± M ) 

No. Allergen N % 

1 Chocolate 9 5.8±1.3 

2 Sausage 13 8.3±2.7 

3 Mutton 8 5.1±1.3 

4 Eggs (chicken, quail) 16 10.3±1.2 

5 Watermelon melon 6 3.8±1.0 

6 Peach 9 5.8±1.0 

7 Citrus fruits (mandarin, orange, lemon) 14 9.0±1.0 

8 Peanut 10 6.4±0.9 

9 Cow's milk (whole, condensed) 19 12.2±0.8 

10 Chicken meat 5 3.2±0.8 
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11 Fish 11 7.0±0.8 

12 Carbonated drinks and juices 4 2.6±0.8 

13 Strawberry 12 7.7±0.7 

14 Honey 10 6.4±0.7 

15 Eggplant 6 2.28±0.7 

16 Tomatoes 5 3.8±0.5 

 Total 156 100 

    

Sausage
8%

Eggs 
(chicken, 

quail)
10%

Citrus fruits 
(mandarin, 

orange, 
lemon)

9%

Cow's milk 
(whole, 

condensed)
12%

strawberry
8%

 

 

 

 

 

Pic.6   Causal factors in the formation of gastrointestinal allergies in children 

 

The identified provoking food products, for example, cow's milk - 12.2%, 

chicken and quail eggs - 10.3%, citrus fruits - 9.0%, allow us to characterize the 

regional characteristics of the causative structures of allergies in children aged 1 to 3 



54 

 

years. It should be noted that in the study there was a combined sensitization to 

several food products, and patients with polysensitization to food products 

amounted to 44 (28.0%). Autonomic or vagal neuropathy is most prominent in cases 

of post-surgical gastroparesis, and is generally irreversible in the setting of complete 

vagal nerve injury or vagotomy, as seen in fundoplication or lung transplant. In 

diabetic gastroparesis, autonomic neuropathy disrupts vagal nerve function, leading 

to impaired coordination between gastric contractions and pyloric relaxation. 

Hyperglycemia, a hallmark of diabetic gastroparesis, exacerbates motility 

dysfunction by impairing vagal activity and reducing antral contractions. An open-

label pilot study on patients with idiopathic gastroparesis demonstrated that 

noninvasive vagal nerve stimulators can modulate gastroparesis symptoms and 

gastric emptying, further corroborating the contribution of vagal neuropathy to 

disease. Dysautonomia seen in POTS, Parkinson’s disease, and some post-viral 

syndromes is also associated with gastroparesis. Post-viral gastroparesis conditions 

are thought to originate from direct damage to systemic neurons, and have poorer 

prognosis when associated with acute autonomic dysfunction such as cases of 

norovirus, EBV, and CMV.  

The clinical form of FD manifestations of the gastrointestinal tract was 

diverse. Functional diarrhea prevailed in its structure (Table 2.1.5). 

Table 2.1.5. 

Clinical forms of the gastrointestinal tract in children ( m ± M ) 

No. Clinical presentation of RF N % 

1 Functional diarrhea 249 56.7±2.3 

2 Functional constipation 1 90 43.3±0.6 

 Total 439 100 

 

166 (60.6%) of all hospitalized patients had concomitant gastrointestinal 

disease (Table 2.1.6), which affected the course of the underlying disease. 

Clinically, functional gastrointestinal diseases are most often manifested in the form 
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of functional constipation - 43.3% and functional diarrhea - 56.7%, anemia (46.6%) 

and gastrointestinal allergies (35.5%). 

Table 2.1.6. 

Frequency of comorbidities in the gastrointestinal tract RF ( m ± M ) 

No. Nosology Abs % 

1 Iron deficiency anemia 41 15.4±1.8 

2 ARD / obstructive bronchitis 20 7.5±0.7 

3 PPCNS 13 4.9±0.9 

4 Gastrointestinal allergy 156 58.6±1.5 

5 Helminthiasis 36 13.5±1.2 

 Total 266 100% 

 

Among all identified concomitant pathologies, anemia - 41 (15.4%), 

helminthiasis - 36 (13.5%) and gastrointestinal allergies - 156 (58.6%) (Figure 

2.1.1). 

15,4

7,5

4,9

58,6

13,5
Iron deficiency

anemia

ARD / obstructive

bronchitis

PPCNS

Gastrointestinal

allergy

 

Figure 2.1.1. Pathology accompanying gastrointestinal reflux in children 

(%) 

 

Consequently, the established data confirm the need for an individual 

approach to the diagnosis and management of this category of patients. 
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A prospective study was conducted at the Children's Medical Center in 2023. 

We selected a total of 63 pediatric patients with gastrointestinal reflux who were 

hospitalized at the BRMCMC. Of these, 38 (60.3%) were boys and 25 (39.7%) were 

girls aged 1 to 3 years. The control group consisted of 30 healthy peers, of whom 11 

(6 girls, 5 boys) and 19 (7 girls and 12 boys) were children aged 1 to 3 years. 

The study utilized a custom-designed questionnaire comprising five main 

sections: (1) demographic data; (2) the child’s health status at the time of the 

interview, as reported by the mother (assessed through 33 questions); (3) parental 

background information (10 questions across two subsections); (4) a targeted set of 

27 questions addressed specifically to the mother; and (5) survey outcomes along 

with supplementary details. Inflammatory and immune-mediated mechanisms are 

increasingly recognized as contributing factors in gastroparesis. In idiopathic cases, 

inflammatory infiltration of the gastric muscularis propria has been observed, with 

associated loss of ICCs and neuronal elements. Immunohistochemical stains have 

suggested an increased number of macrophages and other phagocytic cells in the 

gastric body of patients with gastroparesis. In the muscular and myenteric plexus 

layers of the gastric antrum of patients with gastroparesis, anti-inflammatory 

CD206+ M2 macrophage cells were found to be significantly reduced, which also 

correlated with ICC counts. The gene HMOX1 encodes the heme oxygenase 1 

(HO1) enzyme, expressed in CD206+ macrophages, whose loss leads to loss of ICC 

in animal models. The mechanisms underlying this loss may therefore have causal 

implications in the pathogenesis of disease. Deep transcriptome analysis of the 

gastric body and proteomic analysis of the gastric antrum revealed molecular 

changes in pathways involving macrophages, fibroblasts, and endothelial cells; 

some molecules related to inflammation, such as prostaglandins and complement 

pathway proteins, appeared to be related to gastric emptying delay. Neuroimmune 

processes targeting neural and interstitial cells are also implicated, particularly in 

post-infectious gastroparesis. Post-viral gastroparesis is caused by viral triggering of 

neuroimmune pathology and/or autoimmunity due to immune-mediated damage of 
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the enteric nervous system. Approximately 50–70% will have serologic evidence of 

neural autoantibodies, such as acetylcholine receptor (AChR) and glutamic acid 

decarboxylase 65 (GAD65). Some patients with autoimmune GI dysmotility will 

have overlapping autoimmune conditions including type I diabetes, Grave’s disease, 

Celiac disease, and lupus, or, in rare cases, a paraneoplastic etiology. The diagnosis 

was established based on a thorough medical history, physical examination, and 

consultations with relevant specialists. The questionnaire was completed using 

information provided by the mother, as well as data obtained through clinical 

evaluation, laboratory tests, and objective examination. It also included details on 

primary and secondary diagnoses, pregnancy and childbirth history, breastfeeding 

practices, potential triggers or contributing factors for the onset or exacerbation of 

the condition, and the child’s living environment, among other relevant factors. 

       FD is thought to be caused by a combination of motor and sensory disturbances, 

similar to gastroparesis. An increased number of duodenal eosinophils and mast 

cells seen on biopsies may suggest an immunoinflammatory mediated pathway in 

FD as well. The “leaky gut” theory proposes that the impaired intestinal mucosal 

barrier integrity seen in FD may be related to microbiome alterations. Increased 

intestinal permeability is associated with mucosal immune activation and FD 

symptoms; however, the role of the microbiome in this process is not yet fully 

understood. The shared neuropathology underlying gastroparesis and FD, including 

loss of ICC and CD206+ macrophages in full-thickness stomach biopsies, 

emphasizes the lack of distinction between them. Additionally, central and 

peripheral nervous system dysfunction contributes to both conditions. Central 

sensitization may enhance visceral hypersensitivity, amplifying pain and discomfort 

associated with gastric distension in both disorders. Abnormalities in brain–gut 

communication pathways, including altered neurotransmitter signaling, may further 

exacerbate symptoms. The symptoms and clinical course were also 

indistinguishable between groups with and without delayed gastric emptying on 

long-term follow-up, and gastric emptying was found to transition between normal 
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and delayed in the same patient over time without a corresponding change in 

symptoms. These commonalities underscore the shared neuropathology and 

symptomatology of the two disorders, which corroborates the notion of FD and 

gastroparesis or gastroparesis-like symptoms as part of a larger entity of GNDs 

without attention to gastric emptying status. 

The diagnosis of the underlying condition was made in accordance with the 

2016 Rome IV criteria, as referenced in the International Classification of Diseases 

(ICD-10). During the diagnostic process, potential triggering factors were carefully 

evaluated, including genetic predisposition, previous intestinal infections, allergic 

conditions, parental lifestyle habits, dietary patterns, psychosocial influences, 

environmental exposures, and the presence of comorbidities. 

All participants underwent a comprehensive set of clinical, immunological, 

and instrumental assessments. These included abdominal ultrasonography, standard 

laboratory analyses, and biochemical evaluations. Blood tests assessed levels of 

bilirubin, alanine aminotransferase (ALT), aspartate aminotransferase (AST), urea, 

and diastase. Urine tests comprised general urinalysis and urine diastase 

measurements. 

Depending on the form of gastrointestinal FD, sick children are divided into 2 

groups (Table 2.1.7), (Figure 2.1.2): 

Group 1: 32 children with functional diarrhea; 

Group 2: 31 pediatric patients with functional constipation. 

Table 2.1.7. 

Distribution of patients with gastrointestinal FD by gender 

 

Gender number % 

Boys 38 60.3 

Girls 25 39.7 

Total: 63 100 
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60,3
39,7

39,7
Boys

Girls

 

Figure 2.1.2 Distribution of children by gender (%) 

 

As can be seen from Table 2.1.7, 60.3% of the respondents were boys, 39.7% 

were girls. It is noteworthy that in all age groups studied, the number of boys 

prevails over the total number of children by gender. This pattern is very difficult to 

explain, apparently, the reason lies in the biological sexual characteristics of the 

child's body, which are still incomprehensible to us (Figure 2.1.2.). 

It should be noted that the frequency of gastrointestinal diseases in this age 

group can be explained both by the anatomical, physiological and 

pathomorphological local and general characteristics of the body, and by the 

expansion of the nutritional spectrum. 

62% of affected children live in cities. Analysis of the frequency by place of 

residence and gender showed a predominance in boys permanently residing in cities. 

 

§ 2.2. Immunological research methods 

Assessment of the immune status according to modern concepts implies a 

comprehensive study of the immune system, including an examination of its most 

important functional connections. This is a description of the cellular and humoral 

components of immunity. 

Immunological analyses of blood and saliva samples from the affected 

children were performed at the Laboratory of the Institute of Human Immunology 

and Genomics, Academy of Sciences of the Republic of Uzbekistan. 
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§ 2.3. Statistical processing of results 

Statistical processing of data was carried out in two stages: 

1) preparation for statistical analysis; 

2) real statistical analysis. 

Relative risk is often used in statistical analysis of paired outcomes when the 

outcome of interest has a relatively low probability. The inherent appeal of relative 

risk is its ease of calculation for simple cases. 

In a simple comparison between the study and control groups: 

- yellow color - relative risk 1 means there is no difference in risk between the two 

groups; 

Indicates that HP is in the main group infected GIA develops less frequently than 

the control group; 

-Red color - relative risk > 1 Nr -related allergy develops more often in the main 

group than in the control group. 

 

Determination of the content of immunoglobulins of classes G, A, 

M in blood serum 

 The immunoglobulin content was determined by the Manchini radial 

immunodiffusion method using monospecific sera against immunoglobulins G, A 

and M produced by the N.F. Gamaleya Moscow Institute of Microbiology and 

Epidemiology. The method is based on the reaction of formation of an insoluble 

complex of the immunoglobulin being detected with specific antibodies to it in a 

thin layer of agar. This precipitate has the form of a visually visible ring, the 

diameter of which is proportional to the logarithm of the concentration of the 

immunoglobulin being determined. Reaction setup. Standard serum is dissolved in 1 

ml of distilled water, then three two-fold dilutions are prepared from it in veronal-

medinal buffer (1:2, 1:4, 1:8 - 25 μl each). The prepared immunodiffusion plate is 

placed on a flat horizontal surface and 2 μl of the standard serum diluted 1:8 are 
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added to the first well, and the standard serum diluted 1:4, 1:2 and undiluted 

standard serum are added to the next 3 wells. 2 μl of the samples to be tested are 

added to all other wells of the plate. The dish is covered with a lid and left for 

incubation at room temperature. When determining IgG and IgA, the incubation 

period is 24 hours, and when determining IgM, 48 hours. The diameters of the 

precipitation rings are measured. Based on the results of measuring the rings formed 

in the corresponding dilutions of the standard serum, a calibration curve is plotted in 

semi-logarithmic coordinates. The immunoglobulin level of each sample to be tested 

is determined using the calibration curve and expressed as mg/%. 

The phagocytic activity of leukocytes was determined using the Kudryavtseva 

method by incubating a mixture of leukocytes and latex particles in a thermostat at 

37°C for 30 min. The number of neutrophils that had absorbed the latex particles 

was counted. The results were expressed as %. Melamine-formaldehyde latex with a 

diameter of 1.5 microns was used in the work (Picture – 7). 

 

Pic.7  Mechanism of phagocytic activation in intestine 
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Chapter III. RESULTS OF PERSONAL RESEARCH 

3.1. Risk factors and clinical features of functional gastrointestinal 

diseases in children 

Functional bowel disorders (FDGIT) are a large group of disorders associated 

with functional pathology of the gastrointestinal tract and are very common 

worldwide. These disorders affect all segments of society, regardless of gender, age, 

race, religion, skin color, or socioeconomic status. 

The relevance of the ongoing active process of studying these nosological 

forms in recent decades is due not only to the significant decrease in the quality of 

life of patients, but also to the significant damage to the global healthcare system 

due to the direct and indirect costs of their treatment. The achievements of 

fundamental and clinical science over the past 10 years in the study of the 

epidemiology, etiology, pathophysiology, diagnosis and therapy of FCD have 

necessitated a revision of the Rome III criteria, which have been in place since 

2006. (Picture – 8) 

 

Pic.8 The pathophysiology of functional abdominal pain disorders involves visceral 

hypersensitivity as a central mechanism, which may progress to disability. This heightened pain 

perception typically results from the interaction of sensitizing medical influences layered upon a 

foundation of genetic susceptibility and adverse early-life experiences. 
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The gastrointestinal tract (GIT) serves not only as a site of digestion and 

nutrient absorption but also functions as a crucial component of the immune system. 

Its immunological role is largely influenced by constant exposure to a vast array of 

external antigens—including dietary elements, bacteria, viruses, and parasites—

alongside an extensive mucosal surface area, estimated to be approximately 200 m² 

in children. This extensive exposure necessitates the activation of defense 

mechanisms against pathogenic microbes and various non-organic substances. 

The intestine is recognized as the largest immune organ in the human body. 

Approximately 25% of its mucosal lining is comprised of immunologically active 

tissue, and around 80% of all immunocompetent cells reside within it. On average, 

each meter of intestinal length contains approximately 10¹⁰ lymphocytes. 

The gastrointestinal immune system encompasses both cellular and structural 

elements. The cellular components include B and T lymphocytes located 

intraepithelially and in the lamina propria, plasma cells, and myeloid cells such as 

macrophages, neutrophils, eosinophils, and mast cells. Additionally, enterocytes and 

specialized M cells associated with lymphoid follicles contribute to immune 

function. Structural components include Peyer’s patches, isolated lymphoid 

follicles, the appendix, and mesenteric lymph nodes. 

Lymphocytes are fundamental to core immune processes such as antigen 

recognition, elimination, and immune memory. Beyond cellular immunity, the 

GIT’s natural defense is bolstered by the mucosal epithelium, mucus barrier, and the 

resident intestinal microbiota. The microbiota forms a stable biocenosis that 

promotes colonization resistance—an essential form of non-specific defense—

thereby inhibiting the growth of pathogenic microorganisms.  

In May 2016, the global gastroenterological community was introduced to the 

Rome IV criteria at American Gastroenterology Week, with the main provisions of 

the consensus already published. 

The gut–brain interaction involves the central, autonomic, and enteral nervous 
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 At the same time, group A includes children with functional constipation and 

the presence of a risk factor; group B includes children without gastrointestinal risk 

factors, but with a risk factor ; group C includes children with functional diarrhea 

and the presence of a risk factor ; group D includes children without gastrointestinal 

risk factors , not exposed to a risk factor. 

The groups of patients selected for the study were divided according to the 

main clinical, laboratory and functional indicators . A four-field prognostic table 

was constructed to determine the risk of developing gastrointestinal FD and 

determine patient management tactics. 

A total of 15 features were studied and calculated using Excel . 

To compare the reliability, sensitivity, and specificity of the effect of a risk 

factor on the formation of gastrointestinal risk factors, the relative risk ( RR) with a 

95% confidence interval was studied (Table 3.1.1) (Figure 3.1.1). 

Table 3.1.1. 

Scale of predictors of the formation of risk factors for the gastrointestinal 

tract in children depending on the influence of risk factors 

 

Risk factor 

A C B D DI OP 

abs % abs % abs % abs % 95% RR 

Frequent 

acute 

respiratory 

infections 60 71.2 25 28.8 51 60.5 33 39.5 

1.001

-

1.633 

1279 

Artificial 

and mixed 

feeding 37 42.9 48 57.1 24 28.8 60 71.2 

1.093

-

1.655 

1.345 

Inherited  

predispositio

n 46 54.2 39 45.8 19 22.4 66 77.6 

1.548

-

2.345 

1.905 

Exudative-

catarrhal 

anomaly of 

the child's 

constitution 48 56.5 37 43.5 29 34.2 56 65.8 

1.263

-

1.943 

1.567 
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Anemia 

64 74.7 21 25.3 12 14.7 73 85.3 

2.784

-

4.794 

3.653 

Lymphatic-

hypoplastic 

anomaly of 

the child's 

constitution 70 82.4 15 17.6 30 35.3 55 64.7 

2.349

-

4.543 

3.267 

Behavioral 

disorders of 

various 

etiologies 44 51.7 41 48.3 23 26.5 63 73.5 

1.357

-

2.055 

1.670 

Irrational 

introduction 

of 

complement

ary foods 68 79.4 17 20.6 19 22.4 66 77.6 

2.745

-

5.051 

3.723 

Perinatal 

central 

nervous 

system 

damage 55 65.3 30 34.7 27 32.4 57 67.6 

1.561

-

2.491 

1.972 

Intrauterine 

growth 

restriction 64 74.7 21 25.3 22 25.8 63 74.2 

2.222

-

3.834 

2.919 

Post-puberty 

period 

15 17.1 70 82.9 34 39.4 51 60.6 

0.379

-

0.722 

0.523 

Premature 

birth 

38 44.2 47 55.8 19 22.4 66 77.6 

1.296

-

1.941 

1.586 

Passed 

intestines 

new 

infection 

s 33 39.4 52 60.6 22 25.8 63 74.2 

1.090

-

1.652 

1.342 

Food 

allergies 

50 59.4 35 40.6 33 39.4 52 60.6 

1.202

-

1.868 

1.499 
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Alimentary 

main factors 

27 32.4 58 67.6 14 16.5 71 83.5 

1.206

-

1.818 

1.481 
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Figure 3.1.1. predictors of the formation of risk factors for the 

gastrointestinal tract in children 

 

As a result of the calculation, the following was determined: 

- The risk of functional diarrhea increases by 3.2-3.7 times in children 

with lymphatic-hypoplastic constitutional anomalies and irrational introduction of 

complementary foods ; 

- The RR for the development of functional constipation in children with 

intrauterine growth retardation, hereditary predisposition to gastrointestinal risk 

factors and perinatal damage to the central nervous system is 1.9-2.9 times higher 

than in others ; 

- Children born prematurely, with exudative-catarrhal constitutional 

anomaly, food allergy, nutritional risk factors, and behavioral disorders of various 

etiologies have a 1.4-1.6 times higher risk of developing functional diarrhea than 

others; 
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The risk of developing functional diarrhea is also 1.2-1.3 times higher in children 

with acute intestinal infections, who are on artificial and mixed feeding, and who 

often suffer from acute respiratory infections.( Figure 3.1.2) 

0
10
20
30
40
50
60
70
80

Group C Group D

 

Figure 3.1.2. Common groups of risk factors 

 

Consequently, the obtained statistically significant data allow us to determine 

the tactics of managing children with functional diseases of the gastrointestinal tract. 

Why is it necessary to develop an effective program to prevent the transformation of 

gastrointestinal RF into organic pathology in young children? 

 

3.2. Immune status in various clinical manifestations of functional 

disorders of the gastrointestinal tract in children 

In order to study the immune parameters in gastrointestinal diseases in 

children, 63 children aged 1 to 3 years, who were undergoing inpatient examination 

and treatment at the Children's Medical Center, underwent a medical examination. 

The study population was divided into two clinical groups based on diagnosis: one 
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consisting of 32 children diagnosed with functional diarrhea, and the other including 

31 children with functional constipation. Each participant underwent a 

comprehensive diagnostic evaluation, which included general clinical assessments, 

biochemical blood analysis, enzyme-linked immunosorbent assay (ELISA), and a 

range of immunological investigations. 

The gender distribution among the 63 patients revealed a higher proportion of 

females: 39 girls (61.9%) and 24 boys (38.1%). All participants were within the 

early childhood age range of 1 to 3 years. An analysis of morbidity and 

hospitalization patterns based on residential location indicated a higher rate of 

hospital admissions among urban residents, with 39 children (61.9%) coming from 

urban areas, compared to their rural counterparts. Immunological blood tests were 

performed on children with gastrointestinal infarction to study immune status. 

The concentration of CD 3+ and CD 4+ lymphocytes in both observation 

groups showed significant changes compared to the cut-off values of the control 

group. Regardless of the form of the disease, the relative concentration of CD 3+ 

and CD 4+ lymphocytes in the gastrointestinal FD is significantly reduced ( P 

<0.05) (Table 3.2.1). 

Table 3.2.1 

Indicators of T-cell immunity in sick children with gastrointestinal 

infarction 

Blood count Control group 

(n=30) 

Functional 

diarrhea 

( n=32) 

Functional 

constipation 

( n=31) 

CD3,% 52.0 1.0 38.3± 2.3* 44.27±0.41** 

CD3+, abs 780 27 675 ± 23* 1325.6± 90.03** 

CD4, % 32.4 0.5 29.4 0.9 * 22.3±0.61** 

CD4+, abs 521 ± 21 435 ± 32* 658.63± 44.78** 

CD8, % 21.0 0.8 17.8 1.5 19.4±0.99 

CD8+, abs 372 ± 13 238± 12* 567.17± 45.46** 

CD16+, % 16.4 1.0 18.4 0.8 15.2±0.95 

CD16+, abs 182 ± 9.0 198 ± 7.0 178±3.0 
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IgM (g/l) 2, 2 0.5 3.5 0.8 1.91±0.19 

Ig G (g/l) 1 4.8 1.0 21.5 1.0 * 9.54±0.43* 

IgE (IU/ml) 22.0 1.2 25 .0 1.1 88.67±4.84*** 

There is a significant decrease in the relative level of CD 20+ lymphocytes - 

18.17±0.99 mg% compared to control - 25.4 0.8 mg% ( P <0.05) and an increase 

in CD 23+ lymphocytes - 19 .47 ±0.77 mg% compared to control - 9.4 0.3 mg% ( 

P <0.001). 

There is evidence that B cells are a component of the humoral response in 

adaptive immunity, secreting antibodies and acting as antigen-presenting cells. They 

have an anti-inflammatory phenotype and have a high proliferative capacity . 

Taking into account the above, the increase in CD 23+ lymphocytes confirms 

the acute phase of the inflammatory process. In a study conducted in patients with 

functional constipation, a significant increase in Ig G was noted - 88.67±4.84 µl - 

22.0 1.2 µl compared to control values ( P <0.001). An essential indicator of the 

functional activity of B-lymphocytes is the serum concentration of 

immunoglobulins, particularly of the main classes: IgG, IgA, and IgM. The analysis 

of immunoglobulin levels in children with functional diarrhea revealed a statistically 

significant elevation in both IgA and IgG compared to age-matched healthy 

controls. Specifically, the concentration of IgA in patients with functional diarrhea 

was markedly increased, averaging 8.8 ± 1.2 g/L, in contrast to 3.1 ± 0.5 g/L in the 

control group (P < 0.05). Similarly, serum IgG levels were elevated to 21.5 ± 1.0 

g/L versus 14.8 ± 1.0 g/L in controls (P < 0.05). These findings suggest enhanced 

mucosal and systemic immune activation in patients with functional diarrhea. 

In contrast, the concentration of IgM exhibited a non-significant trend toward 

elevation in the functional diarrhea group. However, in patients with functional 

constipation, IgM levels tended to decline, while IgG showed a significant increase, 

averaging 88.67 ± 4.84 IU/mL compared to 22.0 ± 1.2 IU/mL in the control group, 

indicating a differential pattern of immune response associated with distinct 

functional gastrointestinal disorders. 

The study of blood humoral immunity factors in patients with gastrointestinal 

diseases showed a characteristic imbalance in the composition of immunoglobulins ( 

Table 3.2.3). 
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Table 3.2.3. 

Concentration of immunoglobulins in gastrointestinal FD ( M ± m ) 

Blood count Control group 

(n=30) 

Functional 

diarrhea 

( n=32) 

Functional 

constipation 

( n=31) 

IgA (g/l) 3, 1 0.5 8 , 8 12 * 1.36±0.17* 

IgM (g/l) 2, 2 0.5 3.5 0.8 1.91±0.19 

Ig G (g/l) 1 4.8 1.0 21.5 1.0 * 88.67±0.43* 

IgE (IU/ml) 22.0 1.2 25 .0 1.1 43.07±4.84*** 

 

A study in patients with functional constipation reported a significant increase 

in Ig E - 43.07±4.84 µl - 22.0 1.2 µl compared to control values ( P <0.001). 

Thus, the data obtained indicate that functional diarrhea occurs through the 

mechanism of a delayed-type allergic reaction. It is characterized by a state of 

secondary immunodeficiency and the formation of infection against the background 

of a hyporeactive syndrome with an increase in the process of antibody formation . 

The lack of CD 8+ lymphocytes contributes to the formation of chronic 

gastrointestinal diseases with an autoimmune mechanism . A significant increase in 

the level of CD 23+ lymphocytes indicates allergic sensitivity of the body in chronic 

gastrointestinal diseases. In this case, depending on the form of FD of the 

gastrointestinal tract, an imbalance in the content of immunoglobulins is 

characteristic. 

CD20+ lymphocytes are directly involved in specific immune defence reactions of 

the organism. Comparative characterisation of the content of circulating CD20+ 

cells showed that in IBS the level of these cells is significantly increased in all 

groups of observation (P<0.01) compared to the control group. The analysis of 

absolute values showed that a significantly increased level was observed in the 

group of patients with IBS +CG-678 28.0 in 1 µl of blood (P<0.01). The obtained 

results allow us to consider that IBS is characterised by activation of the B-cellular  
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 (reactants) are detected in the body, which have the ability to sensitise their own 

tissues - IgE. Its concentration in blood serum in the 

1.2mg/ml. In the group of patients with IBS the level of - IgE was significantly 

increased: 8,2 times in the group of patients with IBS+CHD - 

(P<0,001); 1,59 times in the group of IBS with CHD and JD - /ml 

(P<0,001). The concentration of immunoglobulins shows that in food sensitisation 

of IBS with CG there is a significant increase in the concentration of Ig A and E.  

For IBS with CGD and JB on the background of microbial sensitisation is 

characterized by a significant increase in the concentrations of immunoglobulins of 

class G (P<0.05), and the level of Ig E- tends to increase. In IBS with CX on the 

background of microbial and parasitic sensitisation there is an increase in the 

concentration of all classes of immunoglobulins than in the control. 

Special attention of researchers is attracted by the class of immunocompetent cells, 

which performs killer function. It is about natural killer cells - NK-cells (CD16+).  

The control group contained natural killer cells (CD16+ cells) in average 

16.41.0%.  The absolute value of this index averaged 1829.0 in 1 μl (Table 3.2.4). 

Table 3.2.4. 

Parameters of non-specific defence factors (М+m) 

Indicators Control 

group 

n =20 

   

ARD with 

HG 

n =18 

IBS with 

XX n =24 

IBS with 

HGD and 

YAB 

n =20 

CD16+, % 16.4 1.0 9.5 1.4* 21.4 1.8* 18.4 0.8 

CD16+, abs 182 ± 9.0 187±13.0 221± 7.0* 198 ± 7.0 

Fag 48.0 1.3 44.5 1.6 38.4 1.8* 42.7 1.3* 

CEC 40.0 1.5 54.0 1.8* 48 1.5* 46.0 1.4* 
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The relative content of NK-cells in the bloodstream of patients with IBS with 

CH was 1.7 times lower than the control group data and averaged 9.51.4% 

(P<0.01).  The absolute content of CD16+ B-lymphocytes was almost at the level of 

control values(P<0,001). In the group of patients with IBS+ XX, the level of relative 

number of CD16+ B-lymphocytes was elevated 1.3 times and averaged 21.41.8% 

(P<0.01), and the absolute value was elevated 1.2 times -221.0±7.0 in 1 μl. 

(P<0,001).   

The concentration of CD8+-lymphocytes (in %) in the group of IBS patients 

with CH (P<0.05) has a lower concentration than in the control, and the absolute 

value of CD16+ B-lymphocytes was higher than in the control. 

When studying the nonspecific defence factor, it was revealed that functional 

phagocyte deficiency was widespread in patients. In the patients with IBS examined 

by us the percentage of phagocytosis in the group with IBS+CHD and IBS+CHD 

group was on the average 38,41,8% and 42,71,3%, which is significantly lower 

than the values of the control group (P<0,001).  

The phagocytic reaction initiates the immune response. Reduced activity of 

phagocytic defence naturally provides low level of immune response, including 

humoral, delay of assimilation products, balance disorders and tolerance to 

autoantigens. 

The presence of deficiency of immunocompetent cells reserve, the presence 

of deficiency of humoral defence determines the risk of accumulation of abnormally 

high concentrations of CIC.  

The study of CIC level showed that in practically healthy people living in 

Bukhara city the concentration of CIC is 40.0 ± 1.5 u.u. on average. In patients with 

IBS the level of CIC is significantly higher than the control values in all groups 

(P<0.01).  

It is known that CIC is formed by the interaction of specific antibodies - 

immunoglobulins formed in the organism with antigens that induced immune 

response and production of these antibodies. The interaction of specific antibodies 
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with antigens is the most important mechanism of anti-infectious defence: 

antibodies neutralise bacterial exotoxins, neutralise extracellular viruses, opsonise 

bacteria, promoting their phagocytosis and intracellular death. When CICs are 

formed, the structure and biological activity of the antigen are altered.  

At least two sequential processes are required for T-lymphocyte activation. 

The first signal is provided by binding of MHC-associated peptides to the T-cell 

receptor. The second activation signal induces IL-2 receptor (CD25) expression on 

T-lymphocytes, which promotes cell entry into the S-phase of the cell cycle 

followed by cell replication.  

The analysis of the obtained results showed that in IBS there is a significant 

increase in the expression of activation markers of both early activation - CD25+ 

cells, and late activation HLA-DR+ cells. Moreover, the level of lymphocytes with 

receptor to IL-2 was increased 1.43-fold (231.3%) (P<0.05) in IBS+CHD and JD, 

1.37-fold (22.01.7%) (P<0.05) in IBS+CHD and 1.31-fold (21.11.7% (control 

16.0 ± 1.4%), (Table 3.2.5.).  

Table 3.2.5. 

Lymphocyte content with activation marker  

in examined children (M m ) 

Indicators Control 

group 

n =20 

   

IRC with HG 

n =18 

IBS with 

XX n =24 

IBS with 

HGD and 

YAB 

n =20 

CD25, % 16.0 1.4 21.1 1.7* 22.0 1.7* 23 1.3* 

CD25abs 260 ± 16 345 ± 16* 3 5 5 ± 22* 340 ± 22* 

CD95, % 22.0 1.0 38.5 1.5* 34.5 1.2* 30.3 0.5* 

CD95, abs 380 ± 11 482 ± 21* 400 ± 22 450 ± 25* 

HLA-DR + , 22.0 0.8 32.2 1.1* 32.0 1.0* 27.6 0.5* 
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% 

HLA - DR , 

abs 

440 ± 11 457± 19 487 ± 13* 461 ± 18 

 

HLA-DR on T-lymphocytes was maximally elevated in CRP+CX -32,01,0 

% and CRP+CG- 32,21,1 % (control 22,00,8 %, P < 0,05). Thus, the expression 

of HLA-DR and CD25 activation markers on lymphocytes of patients was increased 

compared to that of controls. The increased number of lymphocytes expressing 

CD25 and HLA-DR antigens indicate the stability of the activation process and the 

transition to proliferation.   

Apoptosis is one of the forms of programmed cell death, which is 

characterised by DNA damage under the influence of endonuclease. The resulting 

apoptotic cells undergo phagocytosis. Apaptosis is as important a component of 

immunological processes as proliferation and differentiation. 

The level of lymphocytes with receptor to apoptosis in our studies in all 

examined groups of patients with IBS is significantly increased. So the maximum 

rise in their relative number is observed in IBS+CG, where the level is increased 

1.75 times and averages 38.51.5% (P<0.01), and the level of absolute number is 

increased 1.26 times - 482 ± 21 in 1 μl (P<0.001).   

Cytokines are low molecular weight protein substances produced by activated 

cells that endogenously regulate intercellular interactions of all parts of the immune 

system, haematopoiesis, inflammation and intersystem interactions. 

Cytokines influence cell survival, growth stimulation, differentiation, 

functional activity and apoptosis of cells. All cytokines are interconnected and form 

a complete system with its own regularities: locality, short-distance and rapidity of 

action, cascade and pleiotropic influences with duplication and overlapping of 

effects, ability to autocrine and paracrine regulation, multilevel interrelations. 
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The action of cytokines is closely related to physiological and 

pathophysiological reactions of the organism. Both local and systemic defence 

mechanisms are modulated. One of the most important functions of the cytokine 

system is to ensure the coordinated action of the immune, endocrine, and nervous 

systems in response to stress. 

It is obvious that in case of multidirectional effects of IFNγ and IL-4 in the 

regulation of the pathological process, the formation of the immune response 

phenotype will depend on the balance of their production. There is evidence that the 

ratio of these cytokines can serve as an additional criterion in the differential 

diagnosis of IBS. In our study, the indicators of cytokine status were characterised 

by significant diversity (Table 3.2.6.). 

Table 3.2.6. 

Cytokine status indicators in patients with IBS 

Indicators Control 

group 

n =20 

   

IRC with HG 

n =18 

IBS with 

XX n =24 

IBS with 

HGD and 

YAB 

n =20 

INFγ 110 1. 3 64.5± 2.2 * 7 8.5± 3 , 2* 8 4. 6 ± 2. 8 * 

IL-4 2.6 ± 0.6 3.2 ± 0.8 3.7 ± 1.1 3.6± 1.6 

 

In conditions of comorbidity in all groups of observation, haematological 

parameters of immunogram of patients with IBS showed tendencies to decrease the 

number of CD3+, CD4+-lymphocytes, absolute values of CD8+-lymphocytes, 

phagocytosis and INFγ, against the background of increase of B-lymphocytes, 

proliferation cells, circulating immune complexes (CIC) and IL-4.  

Thus, the conducted studies in patients with IBS have shown that one of the 

functional-metabolic systems of the organism, able to respond quickly and 
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universally to different endogenous influences, is the immune system. It was found 

that the majority of patients with IBS have no T-cell reserves, or at least their 

reserve is significantly reduced. The low content of CD3+-cells indicates a 

reduction in the reserves of the pool of circulating T-lymphocytes and, therefore, a 

possible risk of their insufficiency when an intensive immune response is required. 

The reduction in the content of functionally active T cells naturally affects the 

content of specialised phenotypes performing helper function. Due to the fact that 

immunoregulatory T- and B-cells play an important role in the integration of 

immunity, the balance of all immunological functions, disturbance in this link of 

immunogenesis in IBS, expressed in either direction - enhancement or suppression - 

apparently, are an essential component of the mechanism of immunological 

insufficiency development.  

Analysis of the results of the obtained data of patients with IBS revealed 

multidirectional changes in the number of NK-cells. Undoubtedly, the decrease or 

increase in their number can have a negative effect and, in all probability, is one of 

the pathogenetic factors in hypersensitivity. As is known, NK cells play an 

important role in the defence of the organism and their changes in one side or the 

other, apparently, are explained by several reasons: partial immunodeficiency, 

insufficient production of non-toxic antibodies that block the activity of 

immunocompetent cells.  

In the development of the immune response immunoglobulins have an 

important function of mediators that determine the effector reactions of cellular 

immunity to inactivate and eliminate bacterial, viral and fungal antigens. 

Immunoglobulins activate immunocompetent cells involved in the implementation 

of inflammation processes, thereby increasing the efficiency of immune 

phagocytosis. Immunoglobulins trigger the classical pathway of activation of the 

complement system, thus contributing to the elimination and dissociation of 

pathological immune complexes. 
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A pronounced increase in circulating immune complexes (CIC) is a reflection 

of the tension of immune processes in patients with IBS. Antigen-antibody 

complexes are the result of a dynamic process, constantly occurring in the body 

(Picture – 10).  

All allergens that induce antibody synthesis actually serve as inducers of CIC 

formation, which is a component of the normal immune response of the organism. 

In the phagocytic immune system, the patients examined showed quantitative 

changes, which consisted of a decrease in the number of major phagocytic cells: 

neutrophils and monocytes. In addition to phagocytosis, macrophages perform an 

important function: they present foreign antigenic determinants in complex with 

their HLA-DR antigens to T- and B-lymphocytes. This initiates the development of 

both cellular and humoral immune responses. Allergic reactions disrupt this function 

of monocytes/macrophages, leading to a significant change in the expression of 

HLA-DR and HLA-DQ antigens on these cells, resulting in a reduced ability of the 

body to develop a specific immune response. 

Recognition of antigenic epitopes by lymphocytes and signal exchange with 

other immune system cells are conditions for the activation of lymphocytes — a 

process upon which almost all immunological reactions and immune responses are 

based. The essence of activation is the transition of the cell to a state that is 

associated with performing functions and displaying specific cell activity. An 

increase in the number of CD25+ lymphocytes indicates greater sensitivity of 

lymphocytes to the action of the corresponding cytokine, which acts as a growth 

factor for T-cells and promotes the proliferation of NK cells. It should be noted that 

IL-2 expression occurs in parallel with cell activation and protects it from apoptosis. 

If lymphocytes do not receive the full “set” of activating signals in pathology, they 

undergo so-called “activation” apoptosis, which develops as a result of the 

imbalance of activation signals. 
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Pic.10 The effect of dendritic cells on CD8 cells and its type A(CD4 cells are 

involved) and B (CD4 cells are not involved in the process). 

 

Currently, some of the main causes of immune deficiency states are becoming 

clearer. One such cause is a disruption in immunoregulatory processes in the body 

under the influence of various agents, mediated by Th1- and Th2-helper cells. As 

known, Th1 cells synthesize cytokines that stimulate cellular immunity (IL-1, 2, 6, 

8, 12, IFN, TNF, etc.), while Th2 cells synthesize cytokines that stimulate humoral 

immunity (IL-4, 5, 10, transforming growth factor-beta, etc.). In a normally 

functioning body, there is a certain balance of interaction between Th1 and Th2 

helpers. However, significant changes in their activity under the influence of any 

factors can lead to serious adverse consequences for the functioning of the immune 

system as a whole. 

It has been established that allergic diseases cause activation of Th2-helper 

cells and the synthesis of cytokines that have a suppressive effect on cellular 

immunity. The cytotoxic mechanism of injury is triggered, which is related to T-
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killers. The IgE response is induced by the interaction of T-cells and antigen-

presenting cells, leading to the stimulation of IL-4 production and simultaneously 

suppressing the secretion of interferon-gamma (IFNγ), which shifts activated IgM-

bearing B-cells to the synthesis of IgE. At the same time, IL-4 increases the 

expression of the CD23 molecule, which is a low-affinity receptor for IgE. The 

elevated level of IL-4 in patients with IBS correlates with the level of 

hyperreactivity. IFNγ, on the other hand, stimulates the proliferation of Th1-type 

helpers, and it is believed that an increase in IFNγ levels can reduce the activity of 

the inflammatory process. The systemic levels of IL-4 and IFNγ in the serum of 

patients with IBS reflect the course of the disease, and during exacerbations, an 

imbalance in the levels of these cytokines is observed. 

It is widely accepted that the determination of the total IgE level in serum has 

diagnostic and prognostic value in allergic diseases. IgE is primarily synthesized by 

plasma cells located in mucous membranes. Therefore, a normal level of IgE in 

peripheral blood serum does not exclude the involvement of IgE-dependent 

mechanisms in the disease, as local IgE synthesis and mast cell sensitization can 

occur even in the absence of IgE in the bloodstream. In some patients with classical 

IgE-associated pathology, there may be no systemic elevation of IgE levels. 

However, an increase in the total IgE concentration in these patients can be 

observed in bronchoalveolar lavage fluid, nasal secretions, and induced sputum. 

Therefore, our results indicate disruptions in metabolic processes and 

pronounced immunological shifts that contribute to the development of 

complications in immediate hypersensitivity reactions. 
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Among all patients hospitalized with gastrointestinal diseases, 439 patients 

had gastrointestinal FD, which is an average of -13.9%. The incidence of 

gastrointestinal FD for 2023 is 48.8%, which indicates an increase in dynamics and 

serves as the basis for studying the mechanisms of its development. 

The overall frequency (prevalence) of gastrointestinal diseases was found to 

be 35.5% of all gastrointestinal pathologies in children under 18 years of age. 

The distribution of sick children hospitalized with gastrointestinal infarction 

revealed a higher number of boys - 233 (53%) than girls - 206 (47%). Analysis by 

age showed that young children aged 1 to 3 years were more often hospitalized - 

221 (50.4%). 

The study of the anamnesis made it possible to identify the causes of 

gastrointestinal reflux in children. It is of interest to identify the causes of FD of the 

gastrointestinal tract, including comorbid forms in children. Given the presence of 

contraindications to invasive diagnostic procedures during an exacerbation of the 

disease and limited possibilities, in order to identify possible causative factors of 

functional disorders, we limited ourselves to collecting a complete anamnesis and 

identifying the relationship between the development of the disease and previous 

diseases. The study of the anamnesis made it possible to identify the causes of 

gastrointestinal allergies in children with digestive disorders in the gastrointestinal 

tract. 

The identified provoking food products, for example, cow's milk - 12.2%, 

chicken and quail eggs - 10.3%, citrus fruits - 9.0%, allow us to characterize the 

regional characteristics of the causative structures of allergies in children aged 1 to 3 

years. It should be noted that in the study there was a combined sensitization to 

several food products, and patients with polysensitization to food products 

amounted to 44 (28.0%). 

The clinical form of FD manifestations of the gastrointestinal tract was 

diverse. Functional diarrhea dominated its structure. 166 (60.6%) of all hospitalized 

patients had concomitant gastrointestinal disease (Table 2.1.6), which affected the 
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course of the underlying disease. Clinically, functional gastrointestinal diseases are 

most often manifested in the form of functional constipation - 43.3% and functional 

diarrhea - 56.7%, anemia (46.6%) and gastrointestinal allergies (35.5%). 

Among all identified concomitant pathologies, anemia prevails - 41 (15.4%), 

helminthiasis - 36 (13.5%), and gastrointestinal allergies - 156 (58.6%). 

Consequently, the established data confirm the need for an individual 

approach to the diagnosis and management of this category of patients. 

A prospective study was conducted at the Children's Medical Center in 2023. 

We selected a total of 63 pediatric patients with gastrointestinal reflux who were 

hospitalized at the BRMMC. The study cohort included 63 children aged 1 to 3 

years, of whom 38 (60.3%) were boys and 25 (39.7%) were girls. The control group 

consisted of 30 age-matched healthy children, including 11 children (6 girls and 5 

boys) and 19 children (7 girls and 12 boys), also within the 1 to 3-year age range. 

Data collection was conducted using a structured questionnaire developed by 

the research team. The instrument comprised five sections: (1) passport and 

demographic data; (2) the child’s condition during the interview, as reported by the 

mother (including 33 questions); (3) parental background information (10 

questions); (4) maternal responses to 27 targeted questions; and (5) survey findings 

and additional relevant information. 

Diagnosis of the underlying condition was established based on a 

comprehensive review of the patient’s medical history and consultations with 

appropriate specialists. Information for the questionnaire was obtained from 

maternal reports, clinical examination, and laboratory investigations. The 

assessment included evaluation of the patient’s medical and perinatal history, 

breastfeeding practices, potential etiological and exacerbating factors, living 

conditions, and associated diagnoses. 

Diagnostic criteria were aligned with the Rome IV Criteria (2016 revision) 

and classifications outlined in the International Classification of Diseases, 10th 

Revision (ICD-10). In each case, special attention was given to identifying 
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precipitating factors contributing to symptom manifestation, including genetic 

predisposition, previous intestinal infections, allergic conditions, parental habits, 

dietary patterns, psychosocial stressors, environmental exposures, and comorbid 

conditions. 

Depending on the form of gastrointestinal FD, sick children are divided into 2 

groups: 

Group 1: 32 children with functional diarrhea; 

Group 2: 31 pediatric patients with functional constipation. 

It is noteworthy that in all age groups studied, the number of boys prevails 

over the total number of children by gender. As you can see, this pattern is very 

difficult to explain, the reason for which lies in the biological sexual characteristics 

of the child's body, which are still incomprehensible to us. 

Interpretation In our study, for the first time in the literature, we identified 

several risk factors for the development of FGIDs in infants and toddlers using two 

different methodological approaches: conventional statistics and ML converged in 

identifying some potential risk factors, while diverged for other variables. 

Additionally, we developed a ML predictive model (FRIP) for the early diagnosis of 

FGIDs in children. Healthcare practitioners can input patient data into designated 

fields, and the interface processes this information through logistic regression 

models. The output is a set of risk coefficients, each corresponding to one of the 

three conditions, representing the likelihood of a patient developing a particular 

condition. This assists healthcare providers in making informed decisions about 

diagnosis, prevention, and treatment strategies. 

The prediction score results indicate the probability (as a percentage) of the 

occurrence of one of the three disorders. Notably, instead of providing exact values 

for each risk factor, the result is generated by an equation that integrates all the 

factors. Traditional statistics evaluate the significance of each observed variable in 

relation to a disease. In this study, we utilized AI tools for feature selection to 

identify the minimum number of variables required for accurate prediction, 
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evaluating their combined influence on overall disease occurrence (e.g., colic). 

Specifically, we found that only three variables are needed to reliably predict the 

risk score, and these variables can thus be considered risk factors. According to our 

dataset, birth weight emerged as the main risk factor based on statistical analysis, 

while the trained AI model identified cord blood pH and maternal age as important 

variables for risk prediction. 

Accurate identification of early life events is crucial for identifying children at 

risk of developing FGIDs, enabling timely intervention and improving the quality of 

life for both children and their families. However, the absence of a universally 

accepted gold standard often leads to overestimation or underestimation of potential 

early-life risk factors. 

In our study population, the incidence of colic was 27.3 %, regurgitation 18.7 

%, and constipation 10.2 %. In the preterm infant subgroup, the incidence was 

significantly higher at 38.1 %, 35.8 %, and 21.6 %, respectively, compared to term 

infants. The incidence of FGIDs has been reported with wide variability across 

different studies. This variability can be attributed to differences in diagnostic 

criteria and poor population stratification. 

For instance, a cross-sectional Brazilian study evaluating FGIDs in the first 

two years of life found no significant difference between preterm and term infants. 

However, a separate study from Türkiye reported a higher prevalence of 

regurgitation, infantile colic, and dyschezia in preterm infants during the first 12 

months compared to term infant. 

The perinatal period, during which the brain-gut-microbiota axis matures, is 

critical as various determinants during this time can have significant long-term 

consequences. Preterm infants are at high risk of both gastrointestinal and brain 

maturation impairments due to intrinsic immaturity and their unique developmental 

environment, including impaired gut microbiota assembly. These factors likely 

contribute to the development of FGIDs. 
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Our results indicate that low venous cord blood pH is a risk factor for FGIDs, 

confirming previous findings. Umbilical cord pH serves as a marker of neonatal 

metabolic and oxygenation status at birth, with low pH levels (acidosis) indicating 

potential fetal distress. While the link between neonatal acidemia and neurological 

problems is well established, there is limited information on the impact of low 

venous cord blood pH on gastrointestinal diseases. We speculate that this condition 

may disrupt gastrointestinal development, alter gut microbiota, and affect the enteric 

nervous system, increasing the risk of FGIDs. Hypoxia–ischemia and reperfusion in 

the brain are known to trigger harmful events leading to neuronal death, while in the 

gastrointestinal tract, hypoxia increases TLR4 expression in the intestinal mucosa, 

causing an imbalance between pro-inflammatory and anti-inflammatory signals, 

thereby increasing mucosal susceptibility to harmful stimuli. These findings suggest 

that increased monitoring of infants with low venous cord blood pH at birth could 

be beneficial, potentially allowing for early detection of an increased risk of FGIDs 

during the first year of life. 

Finally, maternal age further contributes to this risk, as younger mothers may 

face higher rates of pregnancy complications or stress, while older mothers are more 

likely to experience conditions such as gestational diabetes or hypertension, which 

can impact fetal development. Additionally, maternal microbiota changes associated 

with age may influence neonatal gut health during delivery, highlighting the 

multifactorial nature of FGID risk. 

It should be noted that the frequency of gastrointestinal diseases in this age 

group can be explained both by the anatomical, physiological and 

pathomorphological local and general characteristics of the body, and by the 

expansion of the nutritional spectrum. 

62% of children with gastroesophageal reflux disease live in urban areas. 

Analysis of the frequency by place of residence and gender showed a predominance 

in boys permanently residing in the city. 
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In our study, we surveyed parents using a questionnaire we developed and 

general clinical research to develop a predictive scale for the formation of 

gastrointestinal risk factors in young children. 

85 patients with functional constipation , 85 patients with functional diarrhea , 

and 170 children with no gastrointestinal symptoms were selected. All selected 

patients underwent general clinical, laboratory, functional, and biochemical 

examinations. 

In order to develop an optimal method for assessing risk factors for the 

development of complications of functional constipation in children with the 

subsequent decision on the tactics of treating the patient, we carefully analyzed the 

results of research that should be used in the diagnosis of gastrointestinal diseases. 

The groups of patients selected for the study were divided according to the 

main clinical, laboratory and functional indicators . A four-field prognostic table 

was constructed to determine the risk of developing gastrointestinal FD and 

determine patient management tactics. 

A total of 15 features were studied and calculated using Excel . Relative risk 

(RR) with 95% confidence interval was studied to comparatively assess the 

reliability, sensitivity and specificity of the effect of the risk factor on the formation 

of gastrointestinal risk factors in children . 

As a result of the calculation, the following was determined: 

- The risk of functional diarrhea increases by 3.2-3.7 times in children 

with lymphatic-hypoplastic constitutional anomalies and irrational introduction of 

complementary foods ; 

- The RR for the development of functional constipation in children with 

intrauterine growth retardation, hereditary predisposition to gastrointestinal risk 

factors and perinatal damage to the central nervous system is 1.9-2.9 times higher 

than in others ; 

- The risk of developing functional diarrhea in children born 

prematurely, with exudative-catarrhal constitutional anomalies, food allergies, 
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nutritional risk factors, and behavioral disorders of various etiologies is 1.4 -1.6 

times higher than in others; 

- The risk of developing functional diarrhea is also 1.2-1.3 times higher 

in children with acute intestinal infections, who are on artificial and mixed feeding, 

and who often suffer from acute respiratory infections. 

Consequently, the obtained statistically significant data allow us to determine 

the tactics of managing children with functional diseases of the gastrointestinal tract. 

Why is it necessary to develop an effective program to prevent the transformation of 

gastrointestinal RF into organic pathology in young children? 

In order to study the immune parameters in gastrointestinal diseases in 

children, 63 children aged 1 to 3 years, who were undergoing inpatient examination 

and treatment at the Children's Medical Center, underwent a medical examination. 

The patients were divided into 2 groups: 32 with functional diarrhea and 31 with 

functional constipation. All patients were examined for general, biochemical and 

ELISA blood tests, and immunological research methods were performed. 

Among the examined boys - 24 (38.1%), girls - 39 (61.9%), aged 1 to 3 years. 

Analysis of morbidity and hospitalization by place of residence showed that children 

living in the city were hospitalized more often - 39 (61.9%).                                                         

Immunological blood tests were performed on children with gastrointestinal 

infarction to study immune status. 

The concentration of CD 3+ and CD 4+ lymphocytes in both observation 

groups showed significant changes compared to the cut-off values of the control 

group. 

As for the absolute concentration, a significant reverse change is observed: a 

decrease in functional diarrhea to 675.0 ± 23.0 μl and 435 ± 32 μl, compared to the 

control - 780.0 ± 27.0 ( P < 0.05) and an increase in CD. With functional 

constipation, CD 3+ lymphocytes increased 1.7 times ( up to 1325.6 ± 90.03 μl ) 

and CD 4+ lymphocytes 1.3 times (up to 658.63 ± 44.78 μl) ( P < 0.05). 
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It is characterized by a decrease in the relative and absolute number of CD 3+ 

and CD 4+ lymphocytes, as well as a decrease in the relative number of CD 8+ 

lymphocytes against the background of an unreliable increase in the activity of killer 

cells ( CD 16+ ) . 

 CD3 + lymphocytes are known to be involved in delayed-type allergic 

reactions [18] . Decreased concentrations of CD3 + and CD4 + lymphocytes 

observed in studies indicate the presence of infections and secondary 

immunodeficiency states. 

Immunological blood tests in children with functional constipation revealed a 

significant increase in the absolute values of CD 3+ CD 4+ CD 8+ lymphocytes , 

with a tendency to decrease in CD 16+ lymphocytes. 

An increase in the absolute concentration of CD 3+ CD 4+ CD 8+ 

lymphocytes indicates the acute phase of allergy and stimulation of the immune 

system in response to an allergen (antigen) or infection, which confirms the 

formation of hyperreactive syndromes. 

CD8 + lymphocytes , a decrease in their relative number was found regardless 

of the form of the disease . 

In our studies, the detected deficiency of CD8 + T cells in functional diarrhea 

is significant in terms of their absolute concentration - 238 ± 12.0 μl compared to 

the control - 372 ± 13.0 μl ( P <0.05), which confirms the presence and/or the 

formation of chronic gastrointestinal diseases through impaired control of CD8 + T-

cell infections, as a result of which there is a high risk of developing an autoimmune 

mechanism. 

Differential Diagnoses and Comorbid Considerations. Obtaining a comprehensive 

history and physical is paramount in the diagnosis of GNDs and helps guide the 

evaluation, which usually includes endoscopy and imaging. Age- and gender-

appropriate investigations must also be undertaken. For example, providers may 

recommend pelvic ultrasound for a woman of any age with early satiety, bloating, 

and abdominal pain to exclude an ovarian lesion in the appropriate clinical setting. 
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After the exclusion of structural and organic causes of symptoms, additional 

disorders of gut–brain interaction can be considered. Chronic nausea vomiting 

syndrome (CNVS) is defined by Rome IV Criteria as bothersome nausea and/or 

vomiting occurring at least once per week for the last 3 months with initial 

symptoms occurring at least 6 months prior to diagnosis, in the absence of organic 

causes. The shared symptomatology with gastroparesis suggests that underlying 

mechanisms may be at play. Cyclic vomiting syndrome (CVS) is characterized by 

acute episodes of intractable vomiting with intervening periods of normalcy and is 

associated with a personal or family history of migraine. It is notable that 36% of 

patients with gastroparesis have overlapping diagnoses of CVS. Cannabis  

hyperemesis syndrome (CHS) is similar in presentation but preceded by prolonged 

(often daily, heavy) cannabis use and resolves with sustained cannabis cessation. 

CHS is well known for alleviation of symptoms with a hot shower, but this can be 

seen in CVS as well and does not reliably distinguish the two entities. Rumination 

syndrome involves persistent regurgitation of recently ingested food to the mouth 

followed by spitting or remastication and swallowing, in the absence of retching. 

The diagnosis is primarily made by history, but the diagnosis can be confirmed 

through characteristic esophageal manometry findings. Lastly, patients with 

gastroparesis-like symptoms frequently have symptoms of food intake disorders 

such as avoidant restricted food intake disorder (ARFID). It is important to evaluate 

for these conditions and refer patients for treatment if such symptoms are present. 

B lymphocytes can develop an adequate immune response only with the help 

of T helper cells. In the group of patients with functional diarrhea , the level of B 

lymphocytes was found to be significantly higher than the control values of 28.8 ± 

1.2 mg% - 25.4 ± 0.8 mg% (P < 0.05). There was also a significant increase in 

the relative and absolute levels of CD 23+ cells - 12.2 ± 0.8 mg% and 165 ± 5.0 

μl compared to the control - 9.4 ± 0.3 mg% and 145 ± 3.0 μl, respectively . 

There is a significant decrease in the relative level of CD 20+ lymphocytes - 

18.17±0.99 mg% compared to control - 25.4 0.8 mg% ( P <0.05) and an increase  
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of immunological studies of children with gastrointestinal infarction have shown the 

need to introduce new concepts in the management of patients in this population. 
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CONCLUSIONS 

Generally, according to the results of a retrospective analysis for 2021-2024, 

the overall incidence of functional disorders of the gastrointestinal tract in children 

under 18 years of age is 35.5% of all gastrointestinal pathologies. Most often, young 

children aged 1 to 3 years are affected (40.6%). Clinically, functional diseases of the 

gastrointestinal tract are most often manifested in the form of functional 

constipation - 43.3% and functional diarrhea - 56.7%, anemia (46.6%) and 

gastrointestinal allergies (35.5%). As a result of the calculation, it was found that 

anemia of various etiologies, lymphatic-hypoplastic anomalies of the constitution 

and the unjustified introduction of complementary therapies . foods, the risk of 

functional diarrhea increases by 3.2 -3.7 times. CD 3+ lymphocytes was detected by 

1.7 times ( P <0.01), CD 4+ lymphocytes decreased by 1.3 times ( P <0.01), a 

significant decrease in the concentration of IgA and IgG ( P <0.05), a 4-fold 

increase in Ig E ( P <0.001) for functional diarrhea . A deficiency of CD8+ T cells 

was detected in functional constipation (P<0.05), which confirms the presence 

and/or formation of chronic diseases of the gastrointestinal tract, with a high risk of 

developing an autoimmune mechanism. 

For early identification of children at risk and diagnosis of functional 

gastrointestinal diseases, it is necessary to introduce into practice a scale and 

questionnaire of predictors of the formation of gastrointestinal risk factors. Children 

at risk are advised to have their immune status examined to prevent the disease from 

progressing to organic pathology. For children with established immunological 

imbalances, comprehensive treatment with analysis of the immune status over time 

by an immunologist and gastroenterologist is recommended. 
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A. Salmonellosis 

B. Acute shigellosis 

C. Rotaviral infection 

D. Staphylococcal enteric infection 

E. Escherichiosis 

8. A child is 7 months old. Birth weight was 3450, the child is breastfed. 

Supplemental feeding was introduced on time. Determine the daily protein 

requirements for the child: 

A. 3,0 g/kg 

B. 2,0 g/kg 

C. 3,5 g/kg 

D. 4,0 g/kg 

E. 2,5 g/kg 

9. A full-term baby was born with body weight of 3200 g, body length of 

50 cm, Apgar score - 8-10 points. What is the optimum time for the first 

breast-feeding? 

A. First 30 minutes 

B. First 6 hours 

C. First 48 hours 

D. After 48 hours 

E. First 24 hours 

10. A 6-year-old child has duodenal ulcer. What antibacterial drug should 

be co-administered together with metronidazole and De-Nol in order to 

eradicate Helicobacter pylori infection? 

A. Amoxicillin 

B. Oleandomycin 

C. Sulfadimethoxinum 

D. Biseptol 
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E. Tetracycline 

11. Which of the following is the most common functional gastrointestinal 

disorder in children? 

A. Peptic ulcer disease 

B. Functional abdominal pain 

C. Celiac disease 

D. Gastroesophageal reflux disease 

12. Which Rome IV criteria is essential for diagnosing functional constipation 

in children? 

A. Presence of blood in stool 

B. Defecation frequency <2 per week 

C. Abdominal pain relieved by defecation 

D. Growth retardation 

13. Infant colic is typically characterized by crying episodes that occur for 

more than: 

A. 1 hour/day for 3 days/week 

B. 2 hours/day for 2 days/week 

C. 3 hours/day for 3 days/week 

D. 4 hours/day for 1 week 

14.  Functional abdominal pain in children is usually associated with: 

A. Organic gastrointestinal disease 

B. Night-time awakening due to pain 

C. Normal physical examination and lab findings 

D. Bloody diarrhea 

15. Which of the following is NOT typically considered a functional 

gastrointestinal disorder in children? 

A. Irritable bowel syndrome 

      B. Functional dyspepsia 
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Esophagogastroduodenoscopy: oesophageal mucosa is pink, cardia is 

closed. In the stomach turbid mucus, mucosa with focal hyperaemia, in the 

antrum there are multiple multiscale bulges on the walls. Duodenum bulb 

mucosa - focally hyperaemic, edematous, on the posterior wall ulcerous defect 

0,8x0,6 cm, round in shape with hyperaemic roll, the bottom is covered with 

fibrin. A biopsy was taken. 

Ultrasound of abdominal cavity organs: liver was not enlarged, 

parenchyma was homogeneous, echogenicity was not changed, vascular network 

was not dilated. Gallbladder is pear-shaped 55x21 mm with a bend in the bottom 

area, its content is homogeneous, wall thickness is 1 mm. The stomach has a 

large amount of heterogeneous content, its walls are thickened. Pancreas: head 

21 mm (normal 18), body 15 mm (normal 15), tail 22 mm (normal 18), 

echogenicity of the head and tail is reduced. 

Gastric acidometry: on empty stomach - pH in the body 2.4; in the antrum 

4.2; 30 minutes after stimulation with 0.1% histamine solution at a dose of 0.008 

mg/kg - pH in the body 0.9; in the antrum 2.8. 

Respiratory urease test: positive. 

Biopsy test for HP infection: positive (++). 

 

 

1. Formulate the clinical diagnosis and its justification. 

2. Etiopathogenesis of the disease. 

3. Epidemiology of Helicobacter infection and ways of its transmission. 

4. List the main methods and ways of diagnostics of HP-infection. 

5. What is the essence of the breath test? 

6. Assess the acid-forming function of the stomach. 

7. Evaluate the ultrasound picture, what is the informativeness of 

ultrasound for diagnosis? 

8. Prescribe treatment for this patient. 



121 

 

 



122 

 

thickened. Choledochus up to 3.5 mm (norm 4), the walls are not thickened. 

After choleretic breakfast - gallbladder shrank by 10%. 

 

1. Formulate the clinical diagnosis. 

2. Name the etiopathogenetic causes of this disease. 

3. Make a differential diagnosis of different types of biliary dyskinesia. 

4. How to evaluate the function of the gallbladder after giving a choleretic 

breakfast? 

5. Prescribe treatment for this child. 

6. Prognosis of the disease 

 

3. A 12-year-old girl complains of abdominal pain for 2 years, stabbing, 

localised in the left subcostal region and epigastrium, occurring 20-25 minutes 

after meals. She does not follow diet and nutrition regime. 

           Family history. Mother has chronic gastritis, father - duodenal ulcer, 

grandmother (maternal) - gastritis. 

On examination: the skin is clean, pale pink. The abdomen is not enlarged, at 

superficial and deep palpation in epigastrium and pyloroduodenal region there 

is muscle tension and painfulness, positive Mendel's and Meyo-Robson's 

symptoms. Liver at the edge of the rib arch, other organs without pathology. 

             General blood analysis: HGB - 130 g/l, RBC - - 75 

fl, MCH - 26 pg, MCHC - 27 g/l, RDW - 3,5%, PLT - - 

- 0%, P - 2%, C -62%, L - 29%, M - 7%, COE - 7 mm/h. 

  General urinalysis: KPO - NEG, BNL - NEG, YRO - NORM, KET - NEG, 

BEL - NEG, NIT - NEG, GLU - NEG, pH.   - 6.2, U.V = 1019, LEI -1- 2-3 in 

p/zr, ASC - 2 mg/dl, COL LT - Yellow, CLA Clear. 

 Biochemical blood tests: total protein - 79g/l, albumin - 61, globulins: α-1 - 

4%, α-2 - 8%, β - 12%, γ - 15%; alkaline phosphate - 160 units/l (norm 70-

140), AlAT - 26 units/l, AsAT - 28 units/l, amylase - 60 units/l (norm10-120), 
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thymol test - 4 units, total bilirubin - 12mcg/l, bilirubin - 12mcg/l (norm 10-

120), bilirubin - 12mcg/l. Bilirubin - 12 µmol/l, of which the ligand - 2 

µmol/l. 2μmol/l. 

          Esophagogastroduodenoscopy: oesophageal mucosa is pink, a little 

mucus in the stomach, gastric mucosa in the antral region is mottled, with 

thickened folds, on the wall of the stomach there are multiple multi-calibre 

bulges, dot haemorrhages of different age. The mucosa of the bulb of the 12th 

p.c. is focally hyperaemic, edematous. 

 Ultrasound of abdominal cavity organs: liver - not enlarged, parenchyma 

homogeneous, echogenicity normal. Gall bladder is oval in shape 50* 19mm. 

Pancreas: head-18mm (normal 18), body-16mm (normal 14), tail-20mm 

(normal 14), parenchyma homogeneous. 

Respiratory urease test: positive. 

 Biopsy test for HP-infection: positive (+++). 

 

 

1. Formulate the clinical diagnosis.  

2. Name the route of transmission of Helicobacter infection. 

3. List the main methods of diagnosis of Helicobacteriosis in children. 

4. What is eradication of HP infection? 

5. What does painfulness in Meyo-Robson's t. indicate? 

6. What aggravating factors can be identified in the course of this disease? 

7. Prescribe treatment for this patient. 
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