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Oobocnosanue. OcTpbie pecipaTopHble MHOEKIIUH SBISIOTCS aKTyaJdbHOH MpoOiieMoi
NeIuaTpuu U3-3a BEICOKOTO YPOBHSA 3200JIEBAEMOCTH U BBICOKOM 4acTOTHI OCIOKHeHUi. []ens:
MPOAHAIM3UPOBATh CTATUCTUYECKHE TOKa3aTeau 3a00JIeBa€MOCTH BHEOOJHHUYHOW MHEBMO-
nueit (BII) y mereit Psizanckoii o0nactu, onpenenuTh KIWHUKO-3MHUIEMHOIOTHYECKUE OCO-
OCHHOCTH MUKOIUIa3MEHHOW MH(EKIINU U OICHUTH e¢ poyib B ¢opmupoBanuu BII y nereid.
Mamepuanst u memoowl. IlpoBenen ananu3 nokaszareneid 3aboneBaemoctu BII y nereit Ps-
3aHckoi obsactu (2014-2016) u menuuuHckoi gqoxkymentauuu 106 nereit (55 manpuukos, 51
JeBOYKa), Mmoiy4yaBmux cranrnonapuoe jedenue B ['bY PO lNopoackas knunuueckas OOJbHH-
na Nell (Bo3pact ot 9 mecsaueB 1o 17 ner). Bcem nauueHTaM npoBOJUIN MYJIbCOKCUMET PUIO,
KJIMHHYeCcKoe U JabopaTopHoe oOclieloBaHHE, PEHTIeHOTpaduio OpraHOB TPYIHOU KIETKH,
onpenencuue cnennduueckux IgM-anturen k M. Pneumoniae meronom UDA. Pesyrvmamot.
B Psazanckoit obmactu ormedaeTcss pocT 3aboneBaemocTu BII mpu crabunbHOM ypoBHE IO
Poccuu. ¥V pereit no 14 ner mokasarens B 1,5 pa3a npessimaet yposedsb 2014r. u B 2,8 paz —
2015r., B Bo3pacte 15-17 ner — B 2 pasa Bbimue yposHs 2014 r. Cpenn nanueHTOB ¢ MUKO-
mia3Mo3oM mnpeobnananmu aetu ao 6 yuet (50,9%). Iluk 3aboneBaeMoCcTH TpUIIETCS HAa OK-
Ts0pb-nekadbpb. 3ab0eBaHNe HAYMHATIOCh OCTPO 0€3 BBIPAKEHHBIX CHUMITOMOB HMHTOKCHKa-
UM U JOKaJIBbHBIX u3MeHeHui. ¥ 77,3% nereit Obuia nuarnoctupoBana BII, mpenmyiecTBeH-
HO npaBocTopoHHsA (48,8%), vy 33,1% marnueHToB MMena MECTO CMellaHHas OakTepuanbHas
nHdeknus. ['emMaronornyeckrue moka3areiau CBUIETEIHCTBOBAIN O HAIMYHUU Kele301epuiuT-
HOMl anemuu y 12,3% nerelt, y 28% oTmeuancs yMepeHHbIH JTeHKOUUTO3. AHTUOMOTHKOTEp a-
usi TPOBOJIAIIACH C NMPUMEHEHUEM MaKpOJIUJIOB, B Cllydae CMEIIaHHOW OakTepuaabHOU HH-
dbekuu — B coyeTaHuu ¢ 1edanocnopuHaMu 3 nokoieHus. Bsrgodst. OTmeuaeTcs poct 3a60-
neBaeMoctu BII y nereii. BeigBieHa C€30HHOCTh B TOCIUTAIU3AIMH JE€TEH C MUKOIUIa3MEHHOM
uH]ekuneil, BbICOKasi 3a0071€BaeMOCTh CpeAH JAETeH IOIIKOJIBHOTO BO3pacTa, MOCEMIAIINX
OPTaHU30BaHHBIC KOJJIEKTHUBBI U UMEIOIIUX XPOHUUYECKYIO MATOJOTHI0. MUKOIIIa3M03 MpoT e-
kan B Buze BIl y 77,3% nanueHToB, 4YTO MOBIHUAIO HA pOCT 3a001€eBaeMOCTH BHEOOJ bBHUUHOM
MMHEBMOHHEN y IETEH.

Knwuesvie cnosa: muxoniazmennas uHgexyus, 6HeOONbHUUHAA NHEBMOHUS, 3aboesae-
MoOCmb, 0emu.
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Background. Acute respiratory infections are an urgent problem of pediatrics due to the
high incidence rate and high risk of bacterial complications. Aim. The aim of the study was to
analyze the statistical indicators of the incidence of community-acquired pneumonia (CAP) in
children of the Ryazan region, to determine the clinical and epidemiological features of
mycoplasmal infection, and to assess its role in CAP morbidity in children. Materials and
Methods. The analysis of the incidence of CAP in children of the Ryazan region (2014-2016)
and of medical documentation of 106 children (55 boys, 51 girls) (age from 9 months to 17
years) was conducted. All patients underwent oxigenometry, clinical and laboratory examina-
tion, radiography, detection of specific IgM antibodies to M. pneumoniae. Results. In the
Ryazan region there is noted an increase in the incidence of CAP in children as compared to
the stable level of the incidence of CAP in Russia: in children under 14 years of age the inci-
dence is 1.5 times higher than in 2014 and 2.8 times higher than in 2015, and is 2 times higher
than in 2014 in 15-17 year old children. Most commonly mycoplasmosis was recorded in pre-
school age children, with the peak incidence in October-December. The disease began acutely
without significant symptoms of intoxication and local changes. 77.3% of children had pneu-
monia, mostly right-sided (48.8%), and 33.1% had a mixed bacterial infection. Hematological
indices indicated the presence of iron deficiency anemia in 12.3%, and moderate leukocytosis
in 28% of children. Antibiotic therapy was carried out with the use of macrolides, and in case
of mixed bacterial infection a combination of antibiotics with cephalosporins of the 3¢ genera-
tion was used. Conclusion. In recent years there has been an increase in the incidence of CAP
in children. Seasonality of hospitalization of children with mycoplasmal infection was re-
vealed, and a high incidence of the disease in preschool children with chronic pathology. In
77.3% of examined children mycoplasmosis took the form of CAP, which influenced the inci-
dence rate of CAP in children.

Keywords: mycoplasmal infection, community-acquired pneumonia, morbidity, children.

Acute respiratory pathology remains an CAP morbidity index in Russian Federation
important problem of pediatrics due to a high in 2016 was 16.0% higher than that in 2015
level of morbidity, annual rise in autumn- (776.6 per 100000 of population against
winter season and high occurrence of compli- 669.7 in 2015) [3,4].
cations in the form of bacterial pneumonia According to WHO data, pneumonia
[1,2]. The most vulnerable population group continues to remain one of five main caus-
with high morbidity level is children under 14 es of mortality in children under 5 years of
years of age because of a high risk of devel- age (in 2015 920 136 children under 5
opment of pneumonia. According to the data years of age died from pneumonia, that ac-
of Federal Service for Consumer Rights Pro- counted for 15% of deaths of children of
tection and Human Welfare of Russia, the this age) [5].
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Of special importance is understanding
of the contribution of atypical pathogens into
the structure of acute respiratory infections
(ARISs). This group includes Mycoplasma pneu-
moniae, Legionella pneumophila, Chlamydo-
phila, Coxiella burnetti. The most important
pathogen of this group in children with ARI is
M. Pneumoniae which may cause inflamma-
tion of both upper and lower airways. In a
human population respiratory mycoplasmosis
accounts for 10-16% of all cases of ARI, and
in the period of endemic outbreaks its occur-
rence may reach 30-40%. According to litera-
ture data, M. Pneumoniae causes up to 40%
of CAPs in children and about 18% of infec-
tions in patients requiring hospitalization. Ac-
cording to results of study of Jain S. [et al.]
conducted in 2222 children, M. pneumoniae
is most commonly identified in children
above 5 years of age — 19% against 3% in
children under 5 years [6].

Peculiarities of the structure and influence
of M. Pneumoniae on a macroorganism de-
termine the clinical presentation of the dis-
ease. Intracellular localization protects it from
the immune response and permits long persis-
tence in an organism worsening the course of a
chronic bronchopulmonary pathology and in-
ducing exacerbations of the disease. Due a
small size, a microorganism can easily spread
through the air in droplets. Due to absence of
the cell wall M. Pneumoniae is resistant to an-
tibacterial drugs that act on the membrane of a
microbial cell (betalactams and others), but is
highly sensitive to the environmental factors,
therefore contagion takes place only in close
contact (in families and organized groups) [7].

In an organism mycoplasma replicates
in the cytoplasm of ciliary epithelium forming
microcolonies which produce hydrogen per-
oxide and superoxide that damage epithelium
and lead to inflammation. Here, the microor-
ganism releases specific CARDS-toxin (com-
munity acquired respiratory distress syn-
drome toxin) with the structure similar to that
of Bordetella Pertussis exotoxin, which caus-
es vacuolization of cells of bronchial epitheli-
um, reduces motor activity of cilia and induc-
es extensive zones of peribronchial and peri-

vascular inflammation and determines the se-
verity of damage to the lung tissue [8].

However, the course of mycoplasmal
infection depends not only on the biological
properties of the causative agent, but also on
the individual peculiarities of the immune re-
sponse of a macroorganism to infectious agent.
There is an increasing discussion of the role of
M. Pneumoniae in the pathogenesis of a chron-
ic bronchopulmonary pneumonia and bron-
chial asthma because of the ability of CARDS-
toxin to induce intensive allergic inflammation
in lungs, production of Th2-type cytokines and
to provoke hyper-reactivity of the airways; 2-
type cytokines including interleukins (IL)-4
and -5 released in the infection stimulate over-
production of IgE that play a key role in the
pathogenesis of bronchial asthma [9-11].

The aim of study was to analyze statis-
tical parameters of CAP morbidity in children
of the Ryazan region, to determine clinic-
epidemiological peculiarities of mycoplasmal
infection and to evaluate its role in CAP mor-
bidity in children of different age.

Materials and Methods

Parameters of CAP morbidity in chil-
dren of the Ryazan region were analyzed ac-
cording to the official medical statistics data
for the period from 2014 to 2016, retrospec-
tive analysis was conducted of the medical
documentation for 106 children (55 boys, 51
girls) with the age from 9 months to 17 years
who were treated for mycoplasmal infection
in children’s infection department of the City
Clinical Hospital Nell.

All patients passed pulse oximetry on
admission to hospital and in dynamics, clinical
and laboratory examination, X-ray examination.
Etiological verification of the causative agent
was implemented by a method of immune en-
zyme assay (IEA) with determination of specif-
ic IgM-antibodies to M. Pneumoniae in the la-
boratory of the City Clinical Hospital Nel1.

Statistical processing of the obtained re-
sults was carried out using a standard pro-
gram package Microsoft Excel 7.0.

Results and Discussion

According to the data of official medi-
cal statistics for the Ryazan region in the pe-
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riod from 2014 to 2016, an increase in CAP
morbidity was noted in children of the age
under 14 years with the relatively stable pa-
rameter for Russia: 1.5-fold increase in com-
parison with 2014 and 2.8-fold increase in
comparison with 2015. In 2016 in total 2172
cases of CAP were recorded in the given age
group (against 787 in 2015 and 1416 in

2014), thus, CAP morbidity in the Ryazan
region was 1.76 times that in Russian Federa-
tion (Fig. 1) [1,3].

Among the teenagers of 15-17 years the
CAP morbidity rate in the Ryazan region rose
2-fold in comparison with 2015 against the
practically stable level in Russian Federation
(Fig. 2) [1,3].
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Fig. 1. Dynamics of CAP morbidity in children under 14 years of age (1/100 000)
in the Ryazan region and RF (2014-2016)
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Fig. 2. Dynamics of CAP morbidity in children of 15-17 years of age (1/100 000)
in the Ryazan region and RF (2014-2016)

There was noted a 3-fold increase in the
incidence of pneumonia of pneumococcal eti-
ology in children under 14 years of age

(79.4/100 000 in 2016 against 26.1 in 2015),
and 1.6-fold increase in children of 15-17
years of age (18.1 in 2016 against 11.2/100
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000 in 2015).

The number of patients with CAP in
children’s department of the City Clinical
Hospital Nell in 2016 was 17% higher in
comparison with 2015 (431 and 367, respec-
tively) with the stable amount of children
with infections of the lower airways (781 cas-
es in 2016 and 794 —in 2016.).

Analysis of medical documentation of
the treated patients showed that most children
were hospitalized in the 4™ quarter of 2016
(53.5%), with the peak admission to hospital
in November with a gradual decline in De-
cember (Fig. 3) which agrees with the litera-
ture data about seasonal character of the dis-
ease [1,2,5].

10

Fig. 3. The quantity of children hospitalized with mycoplasmosis in 2016 (n)
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Fig. 4. Age structure of children with mycoplasma infection (n=106)

The disease started abruptly with eleva-
tion of temperature or with persistent low-
productive cough with no evident symptoms
of intoxication. In the first 3 days from the
onset of disease 26.4% were hospitalized,
12.3% — on the 3™-5" day, but most children
(63.2%) were admitted to hospital in 5 days
after falling ill due to ineffectiveness of
treatment in the outpatient clinic.

On admission each forth patient (24.5%)
had | degree respiratory failure. On physical
examination no local changes were found, in

auscultation harsh breathing with a small
amount of small-bubble and medium-bubble
crackles was identified in 86 children (81,1%).
During examination 82 patients (77.3%)
were diagnosed with community-acquired pneu-
monia, including a mixed bacterial infection in
each fifth case (19.5%): besides M. Pneu-
moniae, there were also isolated S. aureus, Str.
Pneumoniae, Str. Pyogenes, K. Pneumoniae.
The majority of patients with diagnosis
of pneumonia (63.4%) were hospitalized after
the 5™ day of falling ill (52/82), with signs of
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I-1l degree respiratory failure. Each fourth
patient had some underlying disease, includ-
ing anemia in 26.6% of children and organic
damage to the CNS in 20% of patients.

Chest X-ray showed foci of non-
homogenous infiltration that were denser near
the roots, with uneven edges, often cord-like,
«hairyy, bilateral, non-symmetric, mostly lo-
cated in lower parts of lungs. Reaction of
pleura was seen in 16 patients (15.1%) and
was confined to the interlobar pleura.

Right-sided damage to the lungs was
mostly noted (48.8%) in the form of
polysegmental damage, in 34.1 % of cases —
left-sided pneumonia, in 14 patients (17.1%)
— bilateral pneumonia (Fig. 5). A destructive
damage to the lobe of the right lung by a
combined bacterial-fungal infection was not-
ed in a patient with a severe damage to the
CNS with the underlying moderate anemia
(M. Pneumoniae + S. aureus + C. albicans +
K. Pneumoniae).

Fig. 5. Chest X-ray of a child B., 13 years

In children of the early age the disease
ran in the form of pneumonia in 62.5% (15
cases of 24 children of the given age group), in
the rest of cases the disease took the form of
obstructive bronchitis, in 2 cases it combined
with sinusitis. In 16.7% of observations a
combined bacterial infection was present
(M. Pneumoniae + S.aureus). In 75.0% of
cases (21/28) of the age group from 3 to 6
years inclusive, mycoplasmal infection ran
with clinical and radiological signs of pneu-
monia, in the rest of cases — in the form of ob-

structive bronchitis. In 4 children B-hemolytic
streptococcus was isolated, in 1 case — E. Clo-
acae, in 2 cases — C. albicans, in 1 case — a
combined bacterial-fungal microflora (M.
Pneumoniae + C. Albicans + K. Pnevmoniae).
In children of school age (7-14 years)
there were noted radiological signs of pneu-
monia in 79.5% of cases (35/44), in the rest of
patients the disease had the form of obstruc-
tive bronchitis. In 27.3% of patients bacterial
or bacterial-fungal association was present. In
most cases nonpathogenic (Neisseria spp.)
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and opportunistic pathogenic microflora (Str.
pyogenes; S. aureus; Str. Pneumoniae) were
isolated; Candida fungi.

In teenagers of 15-17 years myco-
plasmal infection in all cases ran in the form
of pneumonia, in 2 cases mixed bacterial flora
was isolated (M. Pneumoniae+Str. pyogenes;
M. Pneumoniae +S. aureus).

Bacteriological examination of pharyn-
geal swab identified opportunistic microflora
in a part of patients — S. aureus in 9 patients
(8.5%), Candida fungi in 11 patients (10.4%),
E. cloacae in 3 patients (2.8%), group B and
C hemolytic streptococcus in 13 patients
(12.3%), and also bacterial and bacterial-
fungal associations.

Clinical analysis of blood showed the
normal amount of leukocytes in the majority
of patients (71.1%), moderate leukocytosis in
28.3% with the total amount of leukocytes not
more than 19x10%/L (Me=8.4). The majority
of patients had accelerated ESR (up to 40-49
mm/min) with no leukocytosis.

Elevated level of C-reactive protein (>
30 mg/L) indicating a high probability of bac-
terial infection was determined only in 17 ex-
amined patients (16.0%), increased level of
seromucoid (>0.2 Un) was found in 66 chil-
dren (62.3%).

In patients with mycoplasmal pneumo-
nia there was noted discrepancy between the
extent on intoxication and spread of patholog-
ical process in lungs, existence of long-

standing low-productive cough, absence of
local physical symptoms.

In the examined children bronchitis ran
with clinical symptoms of I-11 degree respira-
tory failure. In each fifth patient the disease
took a complicated course with bacterial as-
sociations with development of sinusitis (2
cases), acute otitis of the middle ear, infection
of urinary tract (1 case).

In treatment antibiotics therapy was used
with preparations of macrolide group, and in
case of bacterial infection — in combination with
3% generation cephalosporins [7,12].

Conclusions

1. Analysis of statistical parameters re-
vealed increase in the CAP morbidity in chil-
dren of the Ryazan region.

2. Hospitalization of children with res-
piratory mycoplasmosis into the infectious
hospital of Ryazan shows a seasonal character;
a high incidence of the disease is noted among
pre-school children that attend organized
groups and have a chronic somatic pathology.

3. In the examined children myco-
plasmal infection predominantly ran in the
form of pneumonia, which surely influenced
the dynamics of the incidence of community-
acquired pneumonia in children’s population
of the region.

4. The existence of combined bacterial
infection contributed to a complicated course
of the disease and required use of combined
antibiotic therapy.
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