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The study determined the etiological structure and sensitivity to antibacterial agents of pathogens of uncomplicated and
complicated forms of pneumonia in children treated in a multidisciplinary hospital. According to the study, that timely bacte-
riological diagnosis in the treatment of pneumonia in childhood with an adequate selection of effective antibacterial agents
helps reduce hospitalizations and the development of complicated forms of pneumonia.
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B vccnepoBaHun onpegeneHa 9Tuonornyeckas CTPykTypa U 4yBCTBUTENIbHOCTb K aHTI/I6aKTepI/IaJ'IbeIM cpeacTteam

BOS6y,£I,VITeJ'|eI7I HEOCNOXHEHHbLIX N OCNTOXHEHHbIX d)OpM NMHEBMOHNN Y neten, npoxoaunBLLnX nevdeHne B MHOFOI'IpOCDI/IJ'IbHOM
CTaunoHape. I'IonyquHble B uccnengoBaHMn JAOaHHble CBUOETENIbCTBYIOT, 4TO CBOEBpeMeHHasd 6aKTepI/IOJ'IOFVIHECKaFI
AnarHoCTumKa npu neveHnmn MHEBMOHUI B AETCKOM BO3pacTe C aaekKBaTHbIM BbI60pOM GCbeeKTI/IBHbIX aHTI/I6aKTepI/IaJ'|beIX

cpencTse CI'IOCO6CTByeT YMEHbLLUEHUNIO KOJIn4eCcTBa rocnutTanusaumin n Pa3BUTUA OCIIOXKHEHHbIX CbOpM NMHEBMOHUN.
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CAP - community acquired pneumonia
ELISA - enzyme-linked immunosorbent assay
MRSA - methicillin-resistant staphylococcus aureus

NP - necrotizing pneumonia
PCR - polymerase chain reaction

is caused by several microorganisms, among

which the leading role is played by Streptococ-
cus pneumoniae (S. pneumoniae). In children older
than five years, S. pneumoniae is determined in 35—
40 % of cases, and the role of atypical bacteria in-
creases — Mycoplasma pneumoniae (M. pneumoniae)
(18-60 %) and Chlamydophila peumoniae (C. peumo-
niae) (1-30 %), especially in adolescence. Less of-
ten, Haemophilus influenza is determined. Relative-
ly rare pneumonia pathogens in children older than
five years include Bordetella pertussis, Legionella
pneumophila, Moraxella catarrhalis, Klebsiella pneu-
moniae and Streptococcus pyogenes [1, 2].

Community-acquired pneumonia (CAP) in children
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Necrotizing Pneumonia (NP) in childhood has slightly
different patterns. The main pathogens are pneumococ-
cus (59 %), Staphylococcus aureus (23 %), and methicil-
lin-resistant Staphylococcus aureus (MRSA) (8 %) [2, 3].

Viral-bacterial coinfections (23-35 %) are common in
children, especially young children, due to the higher se-
verity of pneumonia, the presence of parapneumonic effu-
sions, the need for hospitalization in intensive care and arti-
ficial ventilation. Respiratory syncytial virus and influenza A
virus are associated with increased colonization of the na-
sopharynx S. pneumoniae, S. aureus, including MRSA, and
increased risk of secondary bacterial pneumonia [4, 5].

The study aimed to study the etiological structure
and antibiotic sensitivity of pathogens involved in deve-
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loping uncomplicated and complicated forms of CAP in
children.

Material and Methods. Under the supervision, there
were 165 children aged from 2 to 18 years who were ad-
mitted to the hospital with the diagnosis of «Out-of-hospi-
tal pneumonia». All patients were hospitalized after inef-
fective treatment at home or in a district hospital. Of these,
114 (69.1 %) were diagnosed with uncomplicated pneumo-
nia and 51 (30.9 %) with EIT. The treatment was carried out
in the infectious disease department and the purulent sur-
gery department of the Stavropol Regional Children’s Clini-
cal Hospital. Microbiological research was carried out in the
bacteriological laboratory of LLC «Center of Clinical Pharma-
cology and Pharmacotherapy» Stavropol, which was carried
out following the clinical recommendations «Determination
of sensitivity of microorganisms to antimicrobial drugs».

Blood, sputum and pleural exudate served as the ma-
terial for isolating etiologically significant pathogens and
determining their sensitivity to antibacterial drugs. All chil-
dren also underwent serological diagnosis of respiratory
mycoplasmosis and respiratory chlamydia by ELISA with the
determination of antibodies of the IgM and IgG classes. In
addition, 55 children underwent a comprehensive diagnosis
for respiratory viruses in swabs from the nose and throat us-
ing multiplex PCR (influenza, parainfluenza, adenoviruses,
respiratory syncytial viruses, rhinoviruses, metapneumovi-
ruses, bocaviruses in swabs from the nose and oropharynx).

Statistical analysis of the obtained measurement
results was conducted using Statistica 10.0 (StatSoftinc.,
USA). The Student’s t-test and Shapiro-Wilk test
were used. The differences between the groups were
considered valid at p<0.05.

Results and Discussion. When conducting a bac-
teriological study in 88 (53.3 % of the total number of
examined patients — 165) cases, etiologically significant
microorganisms were isolated. Including in blood cul-
tures for microflora — 9 (5.5 %), in the study of sputum —
49 (29.7 %), in the study of pleural exudate — 30 (18.2 %).

The main bacterial pathogens were S. pneumoniae
(62.5%)and S. aureus (11.4 %). The role of gram-negative
agents (22.7 %) represented by K. pneumoniae (8.0 %),
E. coli (5.7 %) and Pseudomonas aeruginosa (2.3 %)
turned out to be significant, which indicates a significant
proportion of nosocomial infection and demonstrates the
irrationality of the use of antibiotic therapy at the outpatient
stage of medical care and treatment in district hospitals.

In uncomplicated pneumonia, S. pneumoniae was
most often isolated (82.1 %). However, K. pneumoniae
was found in 7.7 % of cases.

In patients treated in the Department of Purulent Sur-
gery with NP, S. pneumoniae was also more often isolat-
ed (43.4 %). Iltisimportant to note that S. aureus was also
quite often isolated (30.0 %). Gram-negative microflora
was found less frequently (9.8 %).

Determination of the sensitivity of the isolated mic-
roflora to antibacterial agents revealed an increase in
S. pneumonia resistance to penicillin: 24 % of isolated
pneumococci demonstrated resistance in in vitro studies.
Taking into account the mechanisms of formation of
resistance of pneumococci to B-lactams, one can expect
insufficient effectiveness of penicillins, cephalosporins
and carbapenems. At the same time, there is a high
sensitivity to vancomycin, lenezolid (100 %), rifampicin
(87 %). Resistance to macrolides was 24 %, to clin-
damycin — 17 %, which allows in pediatric practice
to consider the possibility of using these drugs when
B-lactams are ineffective.

S. aureus was identified as MRSA in 23 % of patients
with NP. Staphylococci retained a fairly high sensitivity
to clindamycin (88 %), tigecycline (100 %), vancomycin
(100 %) and linezolid (100 %).

Serological markers of atypical microflora, along with
the isolation of pneumococci, were found in 48 (29.1 %)
cases in children with pneumonia, including M. pneu-
moniae in 34 (20.6 %) children, C. pneumoniae in 14 (8,
5 %) children. This indicates that, along with pneumococ-
ci, atypical microorganisms may also be involved in the
development of severe CAP in children. Accordingly, this
fact should be taken into account when diagnosing and
constructing antibiotic therapy.

Virological studies carried out in 55 patients sugges-
ted that SARS was likely In the analysis of ODRS pat-
hogens in the nose and throat smears by PCR, respira-
tory-syncytial virus was detected in 20 (36.4 %), rhinovi-
rusin 10 (18.2 %), parainfluenza in 8 (14.6 %), influenza
in 7 (12.8 %), metapneumovirus in 10.9 % (10 %), para-
influenza 3 % (3 %).

Conclusions. Thus, the respiratory-syncytial virus can
be considered a cause-significant viral agent before the
development of MP in children. In a quarter of the cases,
pneumonia occurs mixed with the presence of atypical
mycoplasma or chlamydia microflora. Pneumococcus is
the leading bacterial causative agent of uncomplicated
pneumonia. At the same time, S. pneumonia resistance
to penicillin and other B-lactams is increasing. In this
regard, attention should be paid to the importance of the
etiological diagnosis of non-hospital pneumonia, including
identifying atypical agents. In children with complicated
pneumonia, pneumococcus and Staphylococcus aureus
occupy the leading positions; less often, the literal flora is
revealed. The choice of antibacterial agents in all cases,
especially for complicated forms of pneumonia, should
be based on antibiotic resistance data. It is also obvious
that timely bacteriological diagnosis in the treatment in the
clinic and, accordingly, the choice of effective antibacterial
agents can reduce the likelihood of hospitalization and the
development of complicated forms of pneumonia.
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SKCNEPUMEHTAABHOE NCCAEAOBAHUE BUOLLUAHOTO

AENCTBUS HAHOCEPEEPA

IO. B. TodbaH, H. B. Masaosa, C. A. AembsiHeHKO, B. 3. Xap4yeHko, M. H. Mopo3oBa
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The study demonstrated the effectiveness of nanosilver (linear particle size 10-20 nm) in the form of a patented compo-
sition. This form showed high bactericidal and fungicidal activity against gram-positive, gram-negative bacteria and candida

in minimal concentrations.
Keywords: silver nanoparticles, bacteria, fungi

B nccneposaHmnm npoaeMoHCTpupoBaHa 9 deKTUBHOCTL HaHocepebpa (NnMHeNHbIN pasdmep YacTtul, 10-20 HM) B BUAe
3anaTeHTOBAHHOW KOMMO3ULMK, KOTOPOE NOoKa3aso BbICOKYIO 6aKTEPULMOHYIO N QYHIMLMAHYIO aKTUBHOCTb NPOTUB rpam-
NOJIOXKUTENBbHBIX, FPAMOTPULLATENbHbIX 6aKTEPUA U KaHANA, B MUHUMaNbHbIX KOHLEHTPALLUSIX.
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ATCC - American Type Culture Collection
ISO - International Organization for Standardization

MIC - minimum inhibitory concentration

impetus to the development of new areas of
healthcare, biotechnology, and additive tech-
nologies. Among other things, highly effective silver
nanoparticles have been obtained that are more ac-
tive in the 1-100 nm range than other biocides for

The development of nanotechnology has given
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some antibiotic-resistant strains of microorganisms
with good wound-healing properties [1, 2]. Experi-
mental data and clinical observations with the possi-
bility of modification of application conditions allow
assuming a reduction of quantitative load of silver
nanoparticles, with the case of removal of the po-



