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AHHOTAIIUA

PazBuTre mHEBMOHMH y AeTel SBISETCS BechMa aKTyalbHO#M NMpo0JeMoi neTckol myibMoOHOJOTHH. COXpaHSIONIMICS BBICOKHN YPOBEHB
3a00JIEBAEMOCTH, @ TAKKE CEPbE3HOCTb MPOrHO3a, OCOOCHHO Yy JeTell paHHEro BO3pacTta, ONpPEACISIIOT 3HAYMMOCTb JIAHHOM MpoOJeMbl 1is
MeIMaTPUYECcKoil NMpakTUKU. B HacrosIiiee BpeMs AOCTATOYHO XOPOIIO W3Y4EHbI STHOJOTHUS, MATOreHe3 M KIMHMKA BHYTPUOOIbHUYHON
rHeBMOHMH. OIHAKO HEKOTOPBIE aCIEKThI MATOreHe3a OCTAIOTCS B HACTOSIIIEE BPEMsI HEIOCTATOYHO U3y UEHHBIMHU.

KonioueBbie c10Ba: MHEBMOHUS, TIEANATPYSI, I€TH PAaHHETO BO3PACTa, BHY TPUOOIBHUYHAS THEBMOHHUSI, TUarHOCTHKA.
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FEATURES OF THE PROGRESSION OF PNEUMONIAS IN YOUNG CHILDREN

ANNOTATION
The development of pneumonia in children is a very urgent problem of pediatric pulmonology. The persistent high morbidity rate as well as serious
prognosis, especially in young children, determine the significance of this problem for pediatric practice. Currently, the etiology, pathogenesis
and clinic of hospital-acquired pneumonia are well understood. However some aspects of pathogenesis remain insufficiently studied at present.

Key words: pneumonia, paediatrics, young children, hospital-acquired pneumonia, diagnosis

Respiratory diseases have become a scientific and social prior-
ity worldwide, motivated by their high prevalence and relatively early
disability [1-5]. According to statistics, in young children respiratory
diseases are in the first place and are one of the main causes of death in
this age group [6-9]. According to literature data, frequency of pneu-
monia, its severity and prognosis largely depend on a combination of
modified and unmodified factors influencing child’s organism, socio-
economic status of child’s family, conditions of infection [10-15. It has
been established that for community-acquired pneumonia the modifi-
able factors are: a maternal obstetric and gynaecological history, preg-
nancy and delivery pathology, prematurity, birth weight, Apgar score
of 6 or less, resuscitation and ventilatory support at birth, hypotrophy
of II-III degree, early artificial feeding, anaemia, rickets, CNS pathol-
ogy, a history of allergies, passive smoking, high frequency of respira-

65

tory disease during the year. Non-modifiable factors were: child’s age
— young children, blood group B (1II).

Hospital-acquired pneumonia in children remains a major
problem in paediatrics. In recent years, hospital-acquired pneumonia
has become more frequent among young children due to the high re-
sistance of various microorganisms. Literature suggests that fatal out-
comes due to nosocomial pneumonia account for 1-2% of all deaths,
and deaths due to nosocomial pneumonia range from 12% to 40%
[16-20]. For nosocomial pneumonia modified factors are: a burdened
obstetric and gynecological history of the mother, pregnancy and de-
livery pathology, prematurity, early artificial feeding, anemia in the
child, central nervous system pathology, hypotrophy of II-I1I degree,
a burdened allergic history, and congenital malformations. Non-modi-
fiable factors were: the child’s age, B (II1) blood group, and male sex.
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Despite positive results in the study of the pathogenesis, diag-
nosis and treatment of hospital-acquired pneumonia, there is a steady
increase in morbidity and life-threatening complications. This is due
to systemic manifestations in the clinical picture (the appearance of
signs and symptoms of acute respiratory failure, acute cardiovascular
failure, etc.), as well as a severe course. In almost all cases of pneu-
monia, symptoms of intoxication are more or less pronounced. Ex-
treme toxaemia results from the absorption of microbial or bacterial
waste products, manifesting as infectious-toxic shock, one of the se-
vere complications of pneumonia, with a mortality rate of 30-50%.
The occurrence and development of hospital-acquired pneumonia in
young children is influenced by various factors: immune disorders, a
particular aggressiveness of the microflora, and dysfunction of natural
protective barriers. The depth and duration of immune impairment de-
pends on the degree of damage to the central nervous system, especial-
ly the higher autonomic centres — hypothalamic-pituitary structures.
Of great importance is the massive release of inflammatory mediators,
disturbing the interaction of leukocytes, dysfunction of complement
and phagocytosis systems. Increase in protein breakdown, leading to
protein failure, combined with impaired immune response, is accom-
panied by increased lethality and incidence of adverse functional out-
comes.

The increased aggressiveness of the microflora can be ex-
plained by the fact that already in the second week of illness the so-
called “street” bacteria are replaced by nosocomial strains of microor-
ganisms, which are highly resistant to antibiotics. Resistance of these
bacteria develops in several ways: formation of bacterial cell walls of
special strength under the influence of antibiotics, induction of special
enzymes destroying the antibiotic (e.g. beta-lactamases), exchange of
genetic information between microorganisms of the same or even dif-
ferent species. Pneumonia is an acute infectious process localised in
the lung tissue, showing signs of intoxication, development of respira-
tory disorders, confirmed by radiological picture, auscultatory changes
and general condition disturbances: fever, decreased appetite, appear-
ance of shortness of breath, lethargy.

In young children in the etiology of community-acquired pneu-
monia the role of respiratory viruses increases significantly, which can
be both an independent cause of the disease and create virus-bacterial
associations. The greatest role of respiratory viruses in the etiology
of lower respiratory tract diseases, and in particular in the etiology of
pneumonia, is noted in children under 1 year of age. By age 5 years,
their importance decreases markedly and in children over 5 years does
not exceed 5 cases per 100 illnesses per year.

Hospital-acquired (hospital-acquired, nosocomial) pneumo-
nias differ from nosocomial pneumonias in the spectrum of patho-
gens and their resistance to antibiotics. The most frequent causes of

Cnucok autepatypsl/ Iqtiboslar / References

hospital-acquired pneumonias are Pseudomonas aeruginosa, Staph-
ylococcus aureus, Staphylococcus aureus and epidermalis, with the
more common methicillin-resistant strains, E. coli, Klebsiella, other
members of the enteric bacteria group (Enterobacter, Cytrobacter etc.),
Acinetobacter. Particularly often, these micro-organisms are detected
if the child has undergone intensive treatment or investigation for an-
other illness (artificial ventilation, bronchoscopy, central vein catheter-
isation, etc.). Such pneumonias are very difficult to treat as the bacteria
develop resistance to many known antibiotics with a broad spectrum of
action. The clinical and radiological picture of the disease is the main
criterion for the diagnosis of paediatric pneumonia. In the clinical pic-
ture, the main symptoms are respiratory distress (dyspnoea, other signs
of respiratory failure) and cough. The physical changes in the lungs in
pneumonia are often difficult to distinguish from those in bronchitis
and bronchiolitis. Therefore, the main criterion for the diagnosis of
pneumonia is the presence of infiltrative-inflammatory foci on the lung
radiograph. It should be noted such clinical manifestations of the dis-
ease itself as hyperthermia, marked respiratory failure, marked bron-
choobstructive syndrome, infectious toxemia, and even more signs of
destruction, which are indications for hospitalization of the patient.
Severe course of hospital-acquired pneumonia is associated with the
emergence of such a serious complication as infectious-toxic shock,
followed by the development of disseminated intravascular coagula-
tion syndrome (DIC), which in most cases leads to death.

Experimental and clinical studies indicate an important role
of nitric oxide (NO) in the pathogenesis of inflammatory and immu-
nopathological processes. This biologically active compound is an
important mediator of inflammation, a powerful vasodilator, inhibits
platelet aggregation, and is also involved in endothelial protective
properties. NO synthesis is formed from the amino acid L-arginine
with the participation of NO synthase (NOS) and is released from the
endothelium, being the most important regulator of homeostasis. In-
flammation leads to activation of platelet and plasma haemostasis. The
concentration of fibrinogen, one of the proteins of the acute phase of
inflammation, increases significantly. As a result, an imbalance of the
blood coagulation system with a tendency to hypercoagulation devel-
ops, which significantly increases the risk of disseminated intravascu-
lar coagulation syndrome

Thus, the results of many domestic and foreign studies indicate
a significant role of nitric oxide and hemostasis in the development of
certain inflammatory diseases. However, this question is insufficient-
ly studied in relation to nosocomial pneumonias, especially in young
children. Studying these issues is important not only for understanding
the pathogenesis of pneumonia, but also for predicting the course of
the disease and the effectiveness of treatment tactics.
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