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Abstract. Pneumonia is a significant health concern in pediatric populations, and while 

its respiratory effects are well-studied, its systemic impacts, particularly on the gastrointestinal 

system, are less explored. This paper aims to investigate the morphofunctional changes in the 

large intestine of children diagnosed with pneumonia, focusing on alterations in intestinal 

structure and function that may arise as a consequence of the disease. Pneumonia, often 

accompanied by systemic inflammation and antibiotic treatment, can lead to disturbances in gut 

microbiota, altered intestinal motility, and changes in mucosal integrity. These factors are 

essential to understanding the broader effects of pneumonia beyond the lungs. Through 

reviewing recent studies and clinical observations, this paper discusses the possible mechanisms 

behind gastrointestinal symptoms, such as diarrhea, abdominal discomfort, and changes in the 

gut microbiome, commonly observed in children with pneumonia. Furthermore, it examines how 

systemic inflammation during infection could exacerbate intestinal disturbances and impact the 

overall health and recovery of pediatric patients. 
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МОРФОФУНКЦИОНАЛЬНЫЕ ИЗМЕНЕНИЯ ТОЛСТОГО КИШЕЧНИКА У 

ДЕТЕЙ С ПНЕВМОНИЕЙ 

Аннотация. Пневмония представляет собой серьезную проблему для здоровья 

детей, и хотя ее респираторные эффекты хорошо изучены, ее системное воздействие, 

особенно на желудочно-кишечный тракт, изучено меньше. Целью данной статьи 

является исследование морфофункциональных изменений в толстом кишечнике у детей с 

диагнозом пневмония, с уделением особого внимания изменениям в структуре и функции 

кишечника, которые могут возникнуть вследствие заболевания. Пневмония, часто 

сопровождающаяся системным воспалением и лечением антибиотиками, может 

привести к нарушениям микробиоты кишечника, изменению моторики кишечника и 

изменению целостности слизистой оболочки. Эти факторы имеют важное значение для 

понимания более широких последствий пневмонии за пределами легких. В данной статье 

на основе обзора последних исследований и клинических наблюдений обсуждаются 

возможные механизмы возникновения желудочно-кишечных симптомов, таких как 

диарея, дискомфорт в животе и изменения в микробиоме кишечника, которые часто 

наблюдаются у детей с пневмонией. Кроме того, в нем рассматривается, как системное 

воспаление во время инфекции может усугубить кишечные расстройства и повлиять на 

общее состояние здоровья и выздоровление детей. 

Ключевые слова: пневмония, желудочно-кишечный тракт, морфофункциональные 

изменения, толстый кишечник, кишечная микробиота, системное воспаление, моторика 

кишечника, целостность слизистой оболочки, антибиотики, диарея. 
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Introduction 

In recent years, the incidence of respiratory tract infections, particularly pneumonia, 

among children has remained consistently high. Pneumonia is an acute infectious inflammatory 

condition that not only affects the pulmonary tissues but can also negatively influence the 

functional state of various internal organs, especially in young children whose immune and 

digestive systems are still developing. Among these, the large intestine plays a crucial role in 

maintaining overall physiological balance, including immune regulation and nutrient absorption. 

Clinical observations and research suggest that pneumonia in pediatric patients can lead 

to secondary complications beyond the respiratory system. Changes in the gastrointestinal tract, 

particularly in the large intestine, may result from systemic inflammation, antibiotic therapy, 

immune suppression, and metabolic disruptions associated with the primary illness. However, 

the morphofunctional state of the large intestine in such patients is often overlooked during 

routine clinical assessments. Understanding the structural and functional changes in the large 

intestine of children with pneumonia is of significant importance both scientifically and 

clinically.  

These changes can influence recovery dynamics, nutritional status, immune response, and 

the overall prognosis of the disease. Despite this relevance, limited studies have focused on this 

specific correlation, making it a pressing area of investigation. The main aim of this research is 

to identify and analyze the morphofunctional alterations of the large intestine in children 

suffering from pneumonia. By investigating these changes, the study seeks to contribute to 

improved diagnostic approaches, more effective supportive treatments, and a deeper 

understanding of the systemic impact of pneumonia in pediatric patients. 

Literature review and method 

Pneumonia is a common and potentially serious lower respiratory tract infection that 

particularly affects children due to their developing immune systems. The condition is 

characterized by inflammation of the alveoli, which can fill with fluid or pus, making breathing 

difficult. In children, pneumonia may be caused by bacteria, viruses, or, more rarely, fungi. The 

disease triggers systemic inflammatory responses that go beyond the lungs, often affecting the 

function of other organs. Fever, cough, difficulty breathing, and lethargy are typical symptoms.  

Due to the systemic nature of the infection, pneumonia can alter gut microbiota, 

digestion, and absorption processes. It can lead to increased permeability of the gut lining, which 

may cause secondary complications in the gastrointestinal tract. Understanding the 

pathophysiological background of pneumonia is crucial before analyzing its systemic effects on 

organs like the large intestine. 

The large intestine, particularly in children, plays an essential role in fluid and electrolyte 

absorption, formation and excretion of fecal matter, and maintenance of a balanced gut 

microbiome. It is also a significant site for immune activity, harboring a complex microbial 

community that contributes to local and systemic immunity. During illness, the balance in this 

ecosystem can be disrupted, especially in infections that involve long-term medication like 

antibiotics. Functional impairment of the large intestine can lead to symptoms such as bloating, 

abdominal pain, constipation, or diarrhea.  
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In children with pneumonia, such dysfunctions may not always be apparent but can 

complicate recovery. Thus, evaluating the functional role of the large intestine helps 

contextualize its vulnerability during systemic infections. 

In systemic infections like pneumonia, the intestinal mucosa may undergo structural 

changes due to prolonged inflammation, hypoxia, or side effects of medication. Microscopic 

studies have shown epithelial damage, goblet cell depletion, infiltration of inflammatory cells, 

and disruption of villous structures in some cases. These morphological changes can weaken the 

intestinal barrier and facilitate translocation of bacteria and toxins into the bloodstream, 

worsening the clinical condition. In children, whose intestinal epithelium is still developing, such 

changes may have long-term consequences. Identifying these alterations through imaging, 

histopathology, or biopsy helps in understanding the degree of involvement and guides 

appropriate therapeutic strategies. 

Antibiotics are commonly used in the treatment of pneumonia to combat bacterial 

pathogens. However, they often have a detrimental impact on the gut microbiome, disrupting the 

balance between beneficial and harmful bacteria. In pediatric patients, such disruption can lead 

to dysbiosis, characterized by overgrowth of pathogenic organisms, reduced microbial diversity, 

and inflammation. Dysbiosis is strongly linked with gastrointestinal disorders like colitis, 

irritable bowel syndrome, and increased intestinal permeability. In the context of pneumonia, 

especially in cases of prolonged antibiotic use, this side effect must be carefully monitored.  

Understanding the impact of antibiotics on the gut environment is essential for managing 

side effects and planning probiotic or dietary interventions. 

Although pneumonia is primarily a respiratory disease, gastrointestinal symptoms are 

frequently observed in affected children. These may include nausea, vomiting, abdominal 

discomfort, diarrhea, or constipation. Such manifestations are often overlooked or attributed to 

medication side effects, but they may reflect underlying changes in gut morphology and 

function. In severe cases, complications like paralytic ileus or secondary infections can occur.  

These symptoms not only complicate the disease course but also affect nutrient intake 

and overall recovery. Clinicians should, therefore, be aware of these signs and assess them in the 

broader context of systemic disease involvement. 

To detect morphofunctional changes in the large intestine, various diagnostic tools can be 

utilized. Non-invasive methods include abdominal ultrasonography and stool analysis, while 

more detailed studies might involve colonoscopy, endoscopic biopsy, or histological 

examinations. Laboratory markers like calprotectin and lactoferrin in stool can indicate 

inflammation. Advances in imaging and molecular diagnostics now allow for earlier and more 

precise identification of intestinal pathology. In children with pneumonia presenting with 

gastrointestinal symptoms, applying these diagnostic techniques is important for timely and 

appropriate intervention. Identifying such involvement can improve overall management 

strategies and reduce complications. 

Preserving the health of the large intestine during pneumonia treatment involves a 

multidisciplinary approach. Use of narrow-spectrum antibiotics, administration of probiotics, and 

supportive dietary measures can reduce gut dysbiosis. Anti-inflammatory medications may be 

considered in cases with evident gut inflammation.  
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In severe cases, temporary cessation of certain medications or modification of therapy 

may be required. Nutritional support, hydration, and electrolyte balance are also critical for 

maintaining intestinal function. Preventive strategies like early intervention, gut monitoring, and 

probiotic supplementation may significantly improve outcomes and protect the gut lining during 

systemic infections. 

The state of the gastrointestinal system, particularly the large intestine, can influence the 

recovery rate and complication risk in children with pneumonia. A healthy gut supports a strong 

immune system, better nutrient absorption, and faster rehabilitation. Conversely, intestinal 

dysfunction may lead to prolonged illness, malnutrition, and increased hospital stays. Monitoring 

intestinal health could serve as a prognostic indicator for clinical improvement or deterioration.  

Evaluating gut status during pneumonia management thus holds prognostic and 

therapeutic significance, especially in pediatric populations where the impact is more profound. 

Based on current research and clinical observations, it is recommended that 

gastrointestinal assessment be included in the management protocol of pediatric pneumonia.  

Regular monitoring of bowel habits, abdominal symptoms, and signs of dysbiosis can 

guide early interventions. Integration of gastroenterological consultation in prolonged or 

complicated pneumonia cases may be beneficial. Furthermore, judicious antibiotic use, patient 

education, and nutritional support should be emphasized. These practices can enhance patient 

outcomes, reduce long-term gastrointestinal complications, and promote holistic recovery in 

affected children. 

The interrelation between respiratory infections and intestinal health highlights the 

systemic nature of diseases like pneumonia. Morphofunctional changes in the large intestine are 

an underexplored area with significant clinical implications. Future research should focus on 

large-scale studies that examine the extent of intestinal involvement, mechanisms behind these 

changes, and long-term consequences in children. Improved diagnostic tools and therapeutic 

strategies tailored to pediatric needs can offer better clinical outcomes. Recognizing the 

importance of gut-lung interaction is essential for comprehensive pediatric care in respiratory 

infections. 

In recent years, studies on pediatric pneumonia have revealed that the disease can affect 

not only the respiratory system but also other internal organs, particularly the gastrointestinal 

tract. Several researchers have highlighted the connection between pneumonia and changes in 

the structure and function of the large intestine. V.V. Molochkova (2019) emphasized in her 

research that antibiotic therapy in children with pneumonia significantly reduces the population 

of beneficial intestinal microflora, leading to adverse effects on the mucosal integrity of the large 

intestine. In the field of gastroenterology, G.N. Osipova (2020) noted that pneumonia in children 

often results in microcirculatory disturbances within the colon, mucosal edema, and infiltration 

of inflammatory cells, indicating significant morphological changes. These findings support the 

hypothesis of a functional "lung-gut" axis, showing that pathological processes in the lungs can 

directly influence intestinal health. Research by C. Zimmermann and S. Bäckhed (2019) further 

highlighted how the use of antibiotics in pneumonia treatment can disrupt the gut microbiota in 

children.  
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Such disruptions can weaken the immune response and lead to secondary gastrointestinal 

disorders, further worsening the child's overall condition. These observations are directly 

relevant to understanding the morphofunctional changes in the colon during pneumonia. 

Y.P. Uspenskiy (2018) provided clinical evidence of symptoms such as diarrhea, bloating, 

and, in severe cases, hemorrhagic colitis in children with pneumonia. These signs are suggestive 

of significant dysfunction and structural changes in the large intestine. The author argues that 

these symptoms should be regarded as part of the systemic impact of pneumonia rather than 

isolated gastrointestinal issues. Additional findings published in the journal Pediatric 

Pulmonology (2021) discussed the role of enterotoxin-producing bacteria and the decrease of 

immunoglobulin A in the intestinal mucosa of children with pneumonia. These microbiological 

findings confirm the bidirectional relationship between pulmonary infections and gastrointestinal 

dysfunctions. 

Discussion 

Pneumonia is a serious respiratory disease that not only affects the lungs but can also 

have systemic effects on other organs, including the gastrointestinal system. The connection 

between pneumonia and morphofunctional changes in the large intestine is significant and should 

not be overlooked in the comprehensive treatment and management of the disease. Pneumonia in 

children can lead to substantial alterations in the structure and function of the gastrointestinal 

system, which, if unaddressed, may worsen the child’s overall health. One of the primary 

concerns in children with pneumonia is the use of antibiotics. Antibiotics, commonly 

administered to treat bacterial pneumonia, can disrupt the balance of the gut microbiota. This 

imbalance often results in dysbiosis, leading to various gastrointestinal complications such as 

diarrhea, bloating, and abdominal discomfort. The alteration in the gut microbiome can 

significantly impact the intestinal barrier function, further exacerbating the child’s condition. As 

a result, pneumonia treatment needs to consider not only the respiratory symptoms but also the 

potential gastrointestinal disturbances caused by these therapies. 

In addition to microbiological disturbances, pneumonia can cause morphological changes 

in the large intestine. Microcirculatory disturbances, mucosal edema, and infiltration of 

inflammatory cells are common findings in children with pneumonia. These changes indicate 

that pneumonia leads to systemic inflammation, which can affect the gastrointestinal system 

alongside the respiratory system. The interrelationship between pulmonary and gastrointestinal 

health in pneumonia cases emphasizes the need for a more integrated approach to treatment.  

Furthermore, children with severe pneumonia may develop symptoms such as diarrhea 

and bloating, suggesting significant dysfunction in the large intestine. These gastrointestinal 

issues are often secondary to the primary respiratory infection but can severely affect the child's 

recovery. The presence of these symptoms highlights the need for pediatricians to monitor not 

only respiratory symptoms but also gastrointestinal health during the treatment of pneumonia. 

Pneumonia can also lead to immune system dysfunction, which further contributes to 

changes in the gastrointestinal system. A decrease in immunoglobulin levels and the overall 

weakening of immune responses can impair the gut’s ability to defend against pathogens, leading 

to inflammation and impaired gut function.  
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This weakened immune status creates a vicious cycle, where the immune dysfunction 

associated with pneumonia aggravates gastrointestinal problems.  

Conclusion 

In conclusion, pneumonia in children not only affects the respiratory system but also 

significantly impacts the gastrointestinal system, particularly the large intestine. The 

morphofunctional changes observed in the large intestine, such as microcirculatory disturbances, 

mucosal edema, and inflammatory cell infiltration, reflect the systemic nature of pneumonia and 

its potential to cause widespread bodily dysfunction. The use of antibiotics, while essential for 

treating bacterial pneumonia, contributes to dysbiosis in the gut microbiota, leading to 

gastrointestinal symptoms like diarrhea and bloating. These issues further complicate the clinical 

picture of pneumonia, highlighting the importance of addressing both respiratory and 

gastrointestinal symptoms during treatment. 

Moreover, the immune system’s compromised state during pneumonia exacerbates 

gastrointestinal dysfunction, demonstrating the interconnectedness of the body’s systems. The 

findings underscore the necessity of a comprehensive approach to treating pneumonia in 

children, one that considers not only the respiratory symptoms but also the gastrointestinal 

complications that can arise. Future research should focus on understanding the mechanisms 

linking pneumonia to changes in gut function and developing treatment strategies that address 

these dual aspects. A more integrated treatment model, which simultaneously considers the 

health of both the lungs and the intestines, could lead to better outcomes and improved recovery 

for children suffering from pneumonia. 
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