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RESPIRATORY MICROBIOTA DISORDERS IN CHILDREN WITH NEUROLOGI-
CAL DISABILITIES AT REPEATED RESPIRATORY DISEASES

0. Koreniuk

The relevance of the problem of recurrent respiratory diseases in children with severe neurological pathology is due to
the high frequency, severity of clinical symptoms and the protracted nature of their exacerbations, as well as the ten-
dency to chronicity of the pathological process.

The aim of the research was to study the respiratory microbiota to optimize antibacterial therapy of recurrent respira-
tory diseases.

Materials and methods: the 16 children with severe neurological pathology at repeated respiratory diseases were ex-
amined. We used a microbiological examination of the upper respiratory tract using a deep smear from the oropharynx
to identify a possible causative agent of the disease.

Research results. the pronounced imbalance of the respiratory microbiota, corresponding to II and IIl degrees of
dysbiotic disorders, was revealed in the examined children. The feature of the microflora of the upper respiratory tract
was the dominance of Pseudomonas aeroginosa, intestinal opportunistic microflora (Klebsiella pneumoniae, Proteus
vulgaris) and their frequent combination with Streptococcus pyogenus, Staphylococcus aureus and yeast-like
mushrooms of the Candida genus. The maximum degree of respiratory microbiota disorders was noted in the group of
children with congenital malformations of the brain and correlated with the severity of bronchopulmonary diseases.
The analysis of the pathogenic microflora sensitivity to antibiotics showed high resistance of the identified microorgan-
isms to most medicines.

Conclusions: respiratory pathology in children with neurological disabilities is characterized by a recurrent and
chronic bronchitis with a tendency of a protracted course which determines the duration of antibiotic therapy. The use
of a non-invasive technique for the respiratory microbiota studying makes it possible to identify suspected pathogens of

bronchopulmonary diseases and optimize their treatment
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1. Introduction

The problem of recurrent respiratory diseases in
children with severe neurological pathology is still rele-
vant. The frequency and severity of the clinical course of
acute respiratory diseases in neurological patients is due
to the presence of a number of aggravating factors: pseu-
dobulbar syndrome, dysphagia, chronic microaspiration,
forced position of the patient, hypotonia of the respirato-
ry muscles, absence or weakness of the cough reflex,
decreased immunity, as well as chronic carriage of re-
sistant nosocomial flora.

A feature of respiratory pathology in children with
disabilities is a tendency to protracted course, which re-
quires long-term, multi-stage antibiotic therapy. Unfortu-
nately, the empirical method of choosing an antibiotic for
the treatment of a respiratory disease is most often used
in practice, which leads to the ineffectiveness of the ther-
apy and its prolongation. In this regard, the most im-
portant issue is the use of techniques that allow to opti-
mize treatment as a result of the correct selection of a
medicine.

According to experimental data of recent years,
the fact of the presence of microflora in human lungs has
been confirmed and a direct relationship has been noted
between the microbiota of the upper and lower respirato-
ry tract [1, 2]. The study of the physiological role of the

upper respiratory tract microbiota is of particular interest
when considering the concept of the unity of the air-
ways, according to which the upper and lower respirato-
ry tract is considered a single morphological and func-
tional unit [2, 3]. The anatomical features of the airway
structure allow rapid microbial immigration to the low-
er airways [2].

One of the most important factors contributing to
the penetration of bacterial flora into the lower respirato-
ry tract and determining the state of the lung microbiota
is microaspiration [4]. Microbial immigration can occur
by inhalation of air with microbial induration in the na-
sopharynx, microaspiration and direct dispersion along
the mucosal surfaces of the upper respiratory tract.

Recent studies have shown that the detection of a
pathogen in the culture of material from the upper and
lower respiratory tract does not necessarily indicate its
role as a causative agent of acute bronchopulmonary dis-
ease. An assessment of the severity of dysbiosis is re-
quired. The isolation rate of opportunistic microflora in
a titer of 10° bacterial cells/m* and above indicates its
participation in the development of the pathological
process [1, 5].

However, long-term persistence of an infectious
agent in patients with acute bronchopulmonary diseases
can lead to an imbalance of the immune reactivity and
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the formation of a chronic bronchopulmonary inflamma-
tory process. Increased colonization of the respiratory
tract by pathogenic and opportunistic flora in patients
with recurrent and chronic respiratory diseases is a sig-
nificant risk factor contributing to the development of
exacerbations [6, 7].

It is noted that monitoring of etiologically signifi-
cant strains of microorganisms in patients with acute and
chronic bronchopulmonary pathology is necessary to
improve the pathogenetic tactics of treatment and preven-
tion of the formation of chronic diseases [1, 7].

The aim of the study is to investigate the respira-
tory microbiota in children with severe neurological pa-
thology in order to optimize an antibacterial therapy of
recurrent respiratory diseases.

2. Materials and methods

The study was carried out on the basis of the in-
fectious diseases department of the Children's Clinical
Hospital No. 6 in Dnipro in 2017-2019. There were
16 children from the nursing home for the disabled aged
4 to 12 years with severe neurological pathology under
our supervision. Nosological forms were presented as
follows: 8 children with cerebral palsy, persistent move-
ment disorders, symptomatic epilepsy and 8 children
with congenital malformations of the brain (microceph-
aly, hydroanencephaly or hypoplasia of the corpus callo-
sum and frontal-temporal parts), spastic tetraparesis,
symptomatic epilepsy, severe underdevelopment of high-
er cortical functions. Children with disabilities were in
the department for the treatment of respiratory diseases,
which were of a protracted and often recurrent nature.

The study was carried out in accordance with the
Declaration of Helsinki, the Council of Europe Conven-
tion about human rights, biomedicine and relevant laws
of Ukraine and approved by the Bioethics Commission
of Children's Clinical Hospital No. 6 (the protocol No. 4
dated 22.10.2019). The informed consent to participate in
the study was received from all patients' parents.

Comprehensive examination of the patients in-
cluded a detailed anamnestic analysis, physical examina-
tion of children, chest x-ray, blood test (CBC+DIFF) and
biochemical analysis (protein fractions and C-reactive
protein test). The microbiological research of the upper
respiratory tract using a deep smear from the oropharynx
was done. The biomaterial was taken after mouth cavity
washing, into a disposable sterile sealed container. Clini-
cal samples were delivered to the laboratory within an
hour after the sampling of the material and were inocu-
lated on prefabricated nutrient substratum. Determination
of a bacterial culture was carried out using the light and
phase contrast microscopy. Antibiotic sensitivity was
determined by the Kirby-Bauer test.

Statistica 13.0 software (serial number -
AGARO909E415822FA) was used for statistical pro-
cessing of the obtained results. Quantitative and qualita-
tive indicators were evaluated. The arithmetic mean val-
ue (M) and its standard error (m) were determined with a
normal distribution of parameter values.

3. Research results
The anamnestic data analysis revealed the pres-
ence of recurrent and chronic respiratory pathology in
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neurological disabled children. The 7 patients (43.7 %)
had repeated bronchopneumonia in the anamnesis. Three
patients (18.7 %) were previously diagnosed with chron-
ic bronchitis, which was substantiated not only by clini-
cal and anamnestic data, but also confirmed by a bron-
choscopic examination. The 6 children (37.5 %) had the
repeated bronchitis with an average frequency of 5.9+
+0.4 per year, which made it possible to speak of the
recurrent nature of acute bronchitis. The clinical feature
of the bronchitis course in children with severe neurolog-
ical pathology was their protracted character. The aver-
age duration of the disease was 7+0.4 weeks.

The bronchitis proceeded with obstructive syn-
drome in 6 patients (37.5 %), which was characterized by
long-term preservation of characteristic auscultatory da-
ta, expiratory dyspnea. Respiratory diseases were ac-
companied by signs of respiratory failure of the
II-III degree, there was a decrease of oxygen saturation
to 93-88 %.

The recurrence of bronchitis and their protracted
nature, without clinical symptoms of reinfection, may
have been due to the presence of dysphagia syndrome
and chronic microaspiration in children with severe neu-
rological pathology. The signs of varying degrees of dys-
phagia were detected in all examined children on physi-
cal examination and based on the study of anamnestic
data. The regurgitation was observed during feeding in
68.7 % (n=11) of patients. The food was thrown into the
nasal cavity in 56.3 % (n=9) of children. Chronic micro-
aspiration syndrome promotes the development of an
inflammatory process in the bronchial mucosa and the
penetration of bacterial flora into the lower respiratory
tract, which determines the features of the course of bron-
chopulmonary pathology in neurological patients [8, 9].

Based on the clinical assessment of the hemato-
logical and biochemical results, all patients were found to
have leukocytosis, neutrophilia, increased ESR and C-
reactive protein above reference values.

The clinical and laboratory changes, which re-
mained in dynamics, required long-term antibiotic therapy.

When studying the anamnestic data, it was found
that the average duration of antibiotic therapy in children
of this group was 5%0.5 weeks, with the appointment of
two and three courses in 87.5 % (n=14) of cases.

In this regard, it was relevant to conduct a micro-
biological examination of the respiratory tract in order to
identify a possible pathogen and optimize the antibacteri-
al therapy.

The study of the microbial spectrum of the upper
respiratory tract in disabled children with severe neuro-
logical pathology revealed a pronounced imbalance of
the respiratory microbiota corresponding to the II and III
degrees of dysbiotic disorders [7]. Gr-negative flora was
detected in 43.7 % (n=7) patients of the examined group
with a predominance of conditionally pathogenic intesti-
nal flora (Klebsiella pneumoniae, Proteus vulgaris, E.
coli). Pseudomonas aeruginosa was identified in 37.5 %
(n=6) of cases. Also, a feature of the microbial spectrum
of the upper respiratory tract in children with severe neu-
rological pathology was the presence of a high titer of
Staphylococcus aureus in 50 % (n=8) cases, Streptococ-
cus pyogenus in 50 % (n=8) cases) and yeast-like fungi
of the genus Candida in 37.5 % (n=6) cases. The combi-
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nation of pathogenic and opportunistic flora was ob-
served in 43.7 % (n=7) of children against the back-
ground of a decrease or practically absence of normal
microflora (Streptococcus spp, Neisseria spp., Aerococ-
cus viridans).

The maximum degree of dysbiotic disorders was
noted in the group of children with congenital malfor-
mations of the brain and correlated with the severity of
the current broncho-pulmonary diseases.

An analysis of the sensitivity of pathogenic micro-
flora to antibacterial agents showed high resistance of the
identified microorganisms to most medicines. Pseudo-
monas aeruginosa had the maximum resistance, which
was characterized by a weak sensitivity to antibiotics
from the groups of fluoroquinolones (gatifloxacin), tetra-
cyclines (doxycycline), cephalosporins of the 3rd and 4th
generations (ceftriaxone, cefepime) and aminoglycosides
(tobramycin antibiotics) and other groups of antibacterial
drugs. Moderate sensitivity of Pseudomonas aeruginosa
was observed only to carbapenems (meropenem).

The opportunistic intestinal flora (Klebsiella
pneumoniae, Proteus vulgaris) was moderately sensitive
to fluoroquinolones (levofloxacin, ciprofloxacin, gat-
ifloxacin) and aminoglycosides (amikacin, tobramycin)
in most of the examined patients. Streptococcus pyoge-
nus and Staphylococcus aureus isolated from the mucous
membranes of the oropharynx in the examined patients
were also characterized by high resistance to most anti-
biotics.

Taking into account the sensitivity of the micro-
flora of the respiratory tract the antibacterial therapy
were prescribed to children with severe neurological pa-
thology with exacerbation of chronic and recurrent bron-
chitis.

As a result of the respiratory diseases treatment in
disabled children, a decrease in the duration of exacerba-
tion was observed, with a more rapid normalization of
clinical and laboratory data, which made it possible to
reduce the duration of the course of antibiotic therapy.

4. Discussion of research results

The microbacteriological data are essential for
understanding the causes of recurrence of respiratory
diseases and the state of antimicrobial resistance in neu-
rological patients.

Unfortunately, the insufficient number of studies
of the respiratory microbiota in neurological patients
complicates the comparative analysis of the obtained
results. Most of the research in this area is devoted to the
study of oral microflora in children with frequent respira-
tory diseases [1, 9]. Thus, a high contamination of the
nasopharynx with opportunistic microorganisms was
revealed in the majority of frequently ill children. It
should be noted that in 54.7 % of children in this group a
mixed infection was registered with seeding of 2 or more
microorganisms. Haemophylus influenzae (37.3 %)
ranked first in the children with repeated respiratory dis-
eases, Str. pneumoniae in 34.7 %, followed by Staphylo-
cocc aureus —26.7 % [9].

Literature data about the microbial spectrum of
the respiratory tract in children with acute and recurrent

bronchitis are quite contradictory. The analysis of the
comparison of the microbiocenosis of the oropharynx in
children with acute and chronic bronchitis compared with
the same indicator in clinically healthy children revealed
normocenosis in 48.1 % of cases and an intermediate
type of respiratory microbiota disorder in 44.4 %. Oro-
pharyngeal dysbiosis was extremely rare (in 7.4 % of
children). There were no significant differences in the
type of microbiocenosis of the oropharynx in patients
with acute and chronic bronchitis [5, 10].

The respiratory microflora in severe neurological
patients was studied by bacterial analysis of the broncho-
alveolar fluid. Thus, microbial analysis of broncho-
alveolar lavage in children with severe neurodisability
did not reveal Pseudomonas aeruginosa, only Strepto-
coccus mitis was identified [11]. However, the authors
noted that bacterial airway colonization by oral commen-
sals may play a role in both chronic respiratory symp-
toms and inflammation.

According to our data the composition of the oro-
pharynx microflora in patients with neurological disabili-
ties was distinguished by a various spectrum of patho-
genic microorganisms, which is not typical for this bio-
logical locus [1, 3].

Study limitations. The limitation of the study is
the lack of routine bacteriological screening of the res-
piratory microflora in patients receiving antibiotic thera-
py in a hospital and the difficulty of the study of severe
neurological patients. Thus, it is difficult to identify the
entire spectrum of the respiratory microflora disordes in
neurological disabled children using a limited amount of
research.

Prospects for further research. In our opinion, a
promising direction for further research will be a com-
parative analysis of the oral microflora with the respira-
tory microbiota of the broncho-alveolar fluid in neuro-
logical disabled children.

5. Conclusions

1. Respiratory pathology in patients with severe
neurological disorders is characterized by recurrent
and chronic bronchitis with a tendency to protracted
course, often complicated by broncho-obstructive syn-
drome, which determines the duration of antibiotic
therapy.

2. A specific feature of the microbial spectrum of
the upper respiratory tract in children with repeated res-
piratory diseases against the background of severe neuro-
logical pathology is the dominance of Pseudomonas aer-
oginosa, an intestinal opportunistic microflora (Klebsiel-
la pneumoniae, Proteus vulgaris), with a frequent com-
bination with Streptococcus pyogenus, Staphylococcus
aureus and fungi of the genus Candida.

3. The use of a non-invasive technique for study-
ing of the upper respiratory tract microbiota allowed to
identify etiologically significant microorganisms of re-
current respiratory diseases in disabled patients.
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