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Objective: to study the clinical features of metapneumovirus infection in children of different ages in a hospital.

Materials and methods. A retrospective analysis of medical records of 142 patients aged 1 month to 14 years inclusive
who were hospitalized in the period from January 2012 to April 2019. Metapneumovirus infection was confirmed by hMPV
nucleic acid isolation by PCR in nasopharyngeal smears.

Results. Metapneumovirus infection is detected among hospitalized children with acute respiratory viral infections in
4,4% of cases. In the age structure, 72,2% are children under 4 years old, and the maximum incidence rate is among
children aged 3 years of life. The leading clinical symptoms are cough in 93,0% of cases and rhinitis in 96,5% of cases.
In 88,2% of children, the disease proceeds with an increase in temperature >38 °C, including in 34,6% - 39,5 °C and above.
Symptoms of gastrointestinal dysfunction in the form of vomiting and diarrhea develop in 26,1% and 22,5% of children,
respectively. 78,2% of patients requiring hospitalization suffer hMPV infection with damage to the lower respiratory tract,
including in the form of bronchitis in 85,6% of cases and pneumonia in 14,4% of cases. The disease is complicated by the
development of bronchial obstructive syndrome in 38,7% and acute respiratory failure in 22,3% of cases. ARF and BOS
are significantly more likely to develop in children of the first 3 years of life — 71,0% versus 29,0% in children of the
older age group (p=0.038) and 69,8% against 30,2% (p =0.007), respectively. In a clinical blood test for hMPV infection,
leukopenia and leukocytosis are detected only in 3,5% and 12,7% of cases, respectively, as well as an increase in ESR in
23,9% of children. The level of CRP in the 93,0% of children was less than 20 mg/L.

Conclusions. Virological confirmation of metapneumovirus infection in hospitalized children with lower respiratory tract
infections contributes to the formation of an adequate therapeutic tactic.
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Uenb: n3yynTb KAMHMYecKne O0COOEHHOCTM MeTanHEBMOBMPYCHOM MHMEKLMM Yy rOCMUTANM3MPOBAHHLIX [LeTei pasHoro
BO3pacTa.

Matepuanbl u MeToAabl. PeTpocneKTUBHbIN aHann3 MeauUMHCKMX KapT 142 nauveHToB B Bo3pacTe oT 1 Mecaua no 14 net
BK/IIOYMTENbHO, HAXOAMBLUMXCS HA CTALMOHAPHOM NevyeHun B nepuop ¢ aHeaps 2012 no anpenb 2019 r. MeTanHeBMOBM-
pycHas uHdeKUMS NOLTBEPXKAEHA HAa OCHOBAHWUW BbiAENEHUS pUBOHYKNEUHOBOM KncnoTbl hMPV MeToLoM nonuMmepasHoi
LLenHoM peakuUun B Ha3oMapMHreanbHbIX MasKax.

Pesynbratbl. MeTanHeBMOBUpPYCHas UHGEKLMS BbISIBASETCS CPeau roCcnuTann3MpoBaHHbIX AETEN C OCTPbIMU pecnupaTop-
HbIMU BUPYCHbIMKU MHDeKkunamMu B 4,4 % cnydvaeB. B BospacTHOM cTpykType 72,2 % COCTaBASOT AeTU A0 4 neT, npuyem
MakcMMarbHas 3aboneBaeMoCTb NPUXOAMUTCS Ha AeTel B BO3pacTe Tpex neT. Beaylime KaMHu4Yeckue nposBneHus: Kalwernb
B 93,0 % n puHuT B 96,5 % cnyyaes. Y 88,2 % peTeit 3aboneBaHne npoTekaeT C NOBbIWEHMEM TeMnepaTypbl >38 °C, B TOM
yncne y 34,6 % — 39,5 °C v Bbiwe. CUMNTOMbI XXeNyao4YHO-KULWEYHON AUCPYHKLUUM B BUAE PBOTbI M AMAPEN PA3BMBAKOTCA
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y 26,1 n 22,5 % neteit cooTBeTCTBEHHO. 78,2 % nauueHToB, Tpebylowmnx rocnutanmsaummn, nepeHocut hMPV-nndekumio
C MOpPAXeHUEM HUXHWUX OblXaTeNbHbIX NyTeW, B TOM yucne B Buae 6poHxuta B 85,6 % n nHeBMOHUM B 14,4 % cnydaes.
3aboneBaHue OC/IOXHAETCS pa3BUTUEM BPOHXO0OCTPYKTUBHOIO CMHAPOMA B 38,7 % U OCTPOM AblxaTeNbHOM HELOCTaTou-
HOCTU B 22,3 % cny4yaeB. OcTpas AbixaTenbHas HeAOCTAaTOYHOCTb U BPOHXO0BOCTPYKTUBHBIM CMHAPOM AOCTOBEPHO Yalue
pa3BMBAlOTCA y feTel nepBbiX Tpex net xu3Hu — 71,0 npotmue 29,0 % y neteit ctapweit Bo3pacTHoi rpynnsl (p = 0,038)
n 69,8 npotus 30,2 % (p=0,007) cooTBeTcTBEHHO. B KnnHMyeckom aHanuze kposu npu hMPV-uHdekuuun nenkoneHms
W NenNKOLMUTO3 BbISIBNAOTCSA TONbKO B 3,5 1 12,7 % cnyyaeB COOTBETCTBEHHO, noBbiweHne CO3 — y 23,9 % peteir. YpoBeHb
C-peakTtuBHoro benka y 93,0 % petent coctasnan meHee 20 mr/n.

BeiBoabl. Bupyconornyeckoe noaTBepXaeHMe MeTanHEBMOBUPYCHOM MHMEKLMU Y FOCNUMTANM3MPOBAHHbIX AeTel C nopa-
EHUEM HUXHUX [bIXaTeNbHbIX NyTei cnocobcTByeT HOPMUPOBAHUIO afEeKBATHOM TEPANEBTUYECKON TaKTUKM.

KnwoueBble cnoBa: MEeTanHeEBMOBUPYCHasA I/IHCIJEKLI,I/IFI; 0OCTpada pecnnupaTtopHasa BUPYCHasa lAHdJEKLI,Mﬂ; neTn; noamMMepas-

Has uenHasa peakuus; MLUP.

INTRODUCTION

Acute respiratory viral infections (ARVI) are
an urgent problem because of their significant an-
nual worldwide prevalence, including the Russian
Federation (RF). According to Rospotrebnadzor, in
2018, more than 30 million acute upper respira-
tory tract infection cases were registered in the RF.
In contrast, the incidence rate among children is
2.4-2.9 times higher than among adults. Regarding
their economic importance, respiratory viral infec-
tions have been consistently leading among other
infectious diseases over the past 10 years. In 2018,
the economic damage from ARVI amounted to more
than 500 billion rubles ™.

Various viruses have tropism for the respiratory
tract epithelium, but not every known respiratory
virus affects the lower respiratory tract [4]. One
of the most studied is the respiratory syncytial
virus that causes bronchitis and bronchiolitis in
children [14]. Other viruses, such as human meta-
pneumovirus (hMPV) and bocavirus, are classified
as “new,” with insufficiently specified clinical and
pathogenetic aspects.

Metapneumovirus was discovered relatively re-
cently; in 2001, however, a serological study of
archived sera showed antibodies to it in previous-
ly collected samples (in 1958) [15]. The data of
phylogenetic data analyses showed that the virus
is related to the avian pneumovirus and deviated
from the genetic line of its ancestor approximate-
ly 200 years ago [7, 12]. hMPV is now found in
most of the world [12]. According to the modern
classification, the virus is referred to as the Pneu-
moviridae family, the Metapneumovirus genus [5].
The viral genome is represented by single-stranded
non-segmented RNA encoding nine structural and
non-structural proteins, covered with a thick lipid

* On the sanitary and epidemiological well-being of the population
in the Russian Federation in 2018. State report. Moscow: Federal
Service for Supervision of Consumer Rights Protection and Human
Well-being, 2019. P. 114.

envelope with surface glycoproteins [13]. The virus
has two genotypes, A and B, subdivided into sub-
groups Al, A2, B1, and B2 based on the variability
of surface glycoproteins F and G [8].

Virus prevalence data differ significantly across
studies and range from 0% to 36.4%, averaging
6.24% [10]. Predominantly, h(MPV infection is spe-
cific to children and rarely causes illness in adults,
but its frequency increases among the elderly and
those with immunodeficiency [11]. Clinical mani-
festations of metapneumovirus infection range from
mild upper respiratory tract infection to severe low-
er respiratory tract infection, making it relevant to
study [1-3, 6, 9].

The aim of work: this investigation studies the
clinical features of metapneumovirus infection in
hospitalized children of different ages.

MATERIALS AND METHODS

A retrospective analysis of the medical records
of 142 patients with confirmed metapneumovirus
infection and hospitalized at the clinic of the Chil-
dren’s Research and Clinical Center for Infectious
Diseases of the Federal Medical and Biological
Agency from January 2012 to April 2019 was con-
ducted. The patients’ ages ranged from 1 month to
14 years old inclusive.

The diagnosis confirmation was performed based
on the isolation of ribonucleic acid (RNA) from
metapneumovirus in nasopharyngeal smears. The
diagnosis was confirmed using multiplex poly-
merase chain reaction with hybridization-fluores-
cence detection of amplification products with the
AmpliSens® ORViskrin-FL reagent (Central Re-
search Institute of Epidemiology, Rospotrebnadzor,
Russia). It provides the detection of specific nucleic
acid fragments: ARVI pathogens human respirato-
ry syncytial virus, parainfluenza viruses type 1-4,
human coronaviruses, human metapneumovirus,
human rhinoviruses, and DNA from human ad-
enoviruses of groups B, C, E, and bocaviruses.
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The following studies’ data were analyzed: clinical
blood count with white blood cell count (WBC)
differential, ESR, C-reactive protein level, chest
X-ray, and culture of secretions from the orophar-
ynx and nose. All children were consulted by an
otorhinolaryngologist.

The patients were divided into age groups: chil-
dren under one-year-old included patients from 1
to 11 months and 29 days; 1 year, up to 1 year
11 months 29 days; 2 years, up to 2 years 11 months
29 days; 3 years, up to 3 years 11 months 29 days;
4 years, up to 4 years 11 months 29 days; 5 years,
up to 5 years 11 months 29 days; 6 years, up to
6 years 11 months 29 days; 7 years, up to 7 years
11 months 29 days; 8 years, up to 8 years 11 months
29 days; 9 years, up to 9 years 11 months 29 days;
and 10-14 years, up to 14 years 11 months and
29 days old.

Mathematical and statistical processing of the
research data was performed using the Data Analy-
sis and Chart Wizard modules of the Excel spread-
sheet editor and the Basic Statistics/Tables modules
of the Statistica for Windows software package for
statistical data processing. The assessment of the
significant difference in the sign manifestation fre-
quency in different patient groups was performed
using a nonparametric method for evaluating the
hypotheses of the Pearson %* goodness-of-fit test.

RESULTS AND DISCUSSION

From 2012 to 2019, 11,671 hospitalized patients
with clinical manifestations of acute respiratory in-
fection were examined for respiratory viruses at the
Children’s Research and Clinical Center for Infec-
tious Diseases of the Federal Medical and Biologi-
cal Agency. Nucleic acids of various respiratory
viruses were isolated from 3253 people (27.9%).
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Yactota BbisBneHus hMPV
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Fig. 1. Dynamics of detection by years of metapneumovirus
(hMPV) infection in hospitalized children in the period
2012-2019

Puc. 1. [OuHamuKa BbiIBNEHUS NO rogaM MeTanHeBMOBUPYCHOM
(hMPV) uHdeKumum y rocnutanmsMpoBaHHbIX AeTeli B ne-
puoa ¢ 2012 no 2019 roa

Among them, metapneumovirus infection was
confirmed in 142 patients that constituted 4.4%
of the total confirmed ARVI cases. A retro-
spective analysis of these medical records was
conducted.

In the studied time interval, the maximum de-
tection rate of hMPV was noted in 2012, when
39 (27.5%) cases of this infection in hospitalized
children were confirmed, with a more than a 2-fold
decrease in the subsequent 2013 and a minimum
indicator in 2014 — 6.3% of cases. In subsequent
years, metapneumovirus infection showed a gradual
increase from 7.7% to 15.5% by 2019 (Fig. 1).

When analyzing the seasonal characteristics of
metapneumovirus infection epidemiology, the in-
crease in the incidence usually occurred at the end
of autumn and continued in winter. In winter, chil-
dren with ARVI of metapneumoviral etiology were
hospitalized significantly more often compared with
the autumn period — 55.6 (rn=79) versus 23.2%
(n=133) of cases, respectively (p <0.05). Most
hospitalizations during autumn were in November.
In the spring, there was a gradual decrease in reg-
istered cases — only 32 (22.5%), with 20 (14.1%)
in March, 11 (7.7%) in April, and one case (0.7%)
in May. However, in 2014 and 2019, metapneu-
movirus infection in hospitalized children was di-
agnosed more often in the spring months. In the
summer, hMPV infection cases were practically not
recorded.

When analyzing the age structure of hospital-
ized children, children under four years of age are
most susceptible to hMPV. One hundred four chil-
dren belonged to the age group under four years
old, amounting to 72.2% of patients, with the
maximum morbidity in children aged three years

(Fig. 2).
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Fig. 2. Age structure of children admitted to hospital with

metapneumovirus (hMPV) infection

Puc. 2. BospacTHas cTpyKTypa AeTei, rocnuTanusMpoBaHHbIX
B CTaLMOHap ¢ MeTanHeBMoBupycHol (hMPV) nHdek-
umen
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Table 1 / Tabnuya 1
Features of the clinical picture of metapneumovirus infec-
tion in children
Oco6eHHOCTH KIMHUYECKOW KAapTUHbI METANHEBMOBUPYCHOW
UHdeKUMn y peten

o . . Patients /
i it | o=
abs. %
Rhinitis / Puant 137 96.5
Cough / Kamrens 132 93.0
Fever / JIuxopaaka 136 95.8
Lymphadenopathy / Jlumdoanenonatus 71 49.3
Hepatomegaly / ['emaTomeramnmst 38 26.8
Vomiting / PBota 37 26.1
Diarrhea / [Inapest 32 22.5
Lethargy, weakness / Bsutocts, cnabocts 30 21.1
Dyspnea / Oxpiika 26 18.3
Conjunctivitis / KOHbIOHKTHBUT 16 11.3
Tonsillitis / Tor3ummut 13 9.2
Sore throat / bois B ropie 12 8.5
Exanthema / Dx3anTema 12 8.5
Cyanosis / Lluanos 8 5.6
Splenomegaly / Critenomeranust 7 4.9

In children over four years old, there was a
gradual decrease in the metapneumovirus infection
detection frequency. In the age group of children
over 14 years old, no disease cases were recorded.

Patients with metapneumovirus infection were
characterized by an acute onset of the disease.
Among clinical manifestations, catarrhal symp-

%

_ _ N N
o o o o

ol
o

Yacrora NOPaXEHNS HUKHUX [bIXaTENbHbIX I'IyT€l7I

o
o
|

The frequency of lesions of the lower respiratory tract /

<1 1 2 3 4 5 6 7 8
Bronchitis / bpoHxuTt

toms, and increased body temperature were pri-
marily identified, and intoxication and dyspeptic
syndromes were also expressed. The main clinical
manifestations of metapneumovirus infection in
hospitalized children are presented in Table 1.

The dominant symptoms were cough in 93.0%
(n=132) of cases and rhinitis in 96.5% (n=137)
of cases. Sore throat was much less common — in
8.5% (n = 12) of children, tonsillitis: 9.2% (n = 13),
conjunctivitis: 11.3% (n = 16). An increase in body
temperature of varying severity was typical for
most patients: 95.8% (n=136). 88.2% (n=120)
of them had an increase in temperature >38°C in-
cluding 34.6% (n=47), the temperature reached
39.5°C and higher. In 21.1% (n =30) of children,
the disease was accompanied by intoxication syn-
drome manifestations in the form of weakness and
lethargy. Dyspnea was observed in 18.3% (n =26)
of children, less often auxiliary muscles participa-
tion in the act of breathing and skin cyanosis were
recorded-8.5% (n=12) and 5.6% (n =8), respec-
tively. In 12 (8.5%) patients, exanthema appeared
in the form of petechial eruptions on the skin of
the face, chest, and back. An increase in lymph
nodes was detected in half of the patients — 49.3%
(n=70), mainly in the submandibular or anterior
cervical group. Approximately a quarter of patients
had gastrointestinal dysfunction symptoms in the
form of vomiting and diarrhea — 26.1% (n=37)
and 22.5% (n = 32), respectively.

When analyzing the nature of the respiratory
system lesion, the lower respiratory tract was most
often involved in the pathological process — in
78.2% (n=111) of cases. Bronchitis was recorded
in 85.6% (n =95) of children, and pneumonia was
radiographically confirmed in 14.4% (n = 16) of pa-
tients (Fig. 3).

P L1 P

<1 1 2 3 4 5 6 7 8 Age/Bo3paCT
Pneumoniae / MHeBMOHHUA

Fig. 3. The frequency of lesions of the lower respiratory tract with metapneumovirus infection, depending on age
Puc. 3. Yactota nopayXeHUs HKHUX AbIXaTeNbHbIX NyTel NPU METanHEeBMOBUPYCHOM MHGEKLMM B 3aBUCUMOCTM OT BO3pacTa
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Metapneumovirus infection was manifested only
in the upper respiratory tract in 21.8% (n =31) of
hospitalized children in the form of isolated rhi-
nopharyngitis or combination with laryngotracheitis
in eight children. Laryngotracheitis was more com-
mon in children over seven years of age. Bronchitis
was the dominant nosological form at the age of
seven, with the maximum frequency of registration
in children two (18.9%) and three years (20.7%).
During the first two years of a child’s life, bron-
chitis was detected with almost the same frequency
from 11.7% to 12.6% of hMPV infection cases.
In patients four and five years old, bronchitis was
diagnosed less often — 9.0% and 6.3%, respectively.
Pneumonia was most often confirmed between one
and four years [87.5% (n = 14) of all reported cas-
es].

In hMPV infection with lower respiratory tract
involvement, 38.7% (n = 43) of patients developed
broncho-obstructive syndrome (BOS). In the age
group from one month to three years, biofeedback
was recorded significantly more often than at an
older age: 69.8% (n=30) versus 30.2% (n =13),
respectively (p = 0.007). In children under one year
of age, biofeedback was noted in 20.9% (n=09)
of hMPV infection cases, at the age of 1-2 and
2-3 years: 23.3 (n=10) and 25.6% (n=11), re-
spectively. It was found that in children over
three years old, the incidence of biofeedback de-
creases with increasing age of patients: in chil-
dren 3-4 years old: in 18.6% (n = 8), at 5-6 years
old: in 9.3% (n=4) and 7-8 years old: in 2.3%
(n=1).

Complications in the form of acute respiratory
failure (ARF) were observed in 31 patients, which
is 22.3% of all children with lower respiratory tract
involvement (Fig. 4). ARF of varying degrees was
detected in patients under the age of nine years, and
significantly more often in children during the first
three years of life compared with children of older
age groups — 71.0 (n =22) versus 29.0% (n=29),
respectively (p =0.038). ARF Degree 2 developed
exclusively in children under three years of age,
and the frequency of manifestations of respiratory
failure decreased with increasing age of the ob-
served patients. So, in children during the first year
of life, three (9.7%) ARF cases were recorded: two
of Degree 2 and one of Degree 1 at the age of
1 year, only nine (29%) cases; two of Degree 2 and
seven of Degree 1 at the age of 2 years, 10 cases
(32.3%); one of Degree 2 and nine of Degree 1
at the age of 3—4 years; and Degree 1 in seven
(22.6%) people; 5-6 and 7-8 years old with one
observation each.

—
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Frequency ODN (abs.) /
Yactora OJH (abc

o N B~ o

<1 1 2 3 4

Age / Bospact
—=—ODN 2 / OH 2-it cTenenw
—&— ODN 1/ O0H 1-/ crenexu

Fig. 4. Frequency and severity of acute respiratory failure in

etapneumovirus infection (n=31)
YacToTta u cTeneHb BbIpaXKEHHOCTU OCTPOM AbiXaTeNbHOMN

HepocTtatouHoctn (OH) npu MeTanHEBMOBUPYCHOW UH-
dekumnm (n = 31)

Puc. 4.

In 93 (83.8%) cases, children with lower re-
spiratory tract involvement underwent X-ray ex-
amination, based on which the features of infil-
trative changes in the lung tissue were revealed
in 16 patients. When analyzing the examined
children’s chest radiograph data, the right lung
was more often affected: in 68.8% (n=11) of
cases, the left lung: in 25% (n=4), and in one
case (6.2%) the pathological process was bilater-
al. The most frequently infiltrative changes were
found in the VIII and IX segments of the right
lung — six (37.5%) cases each and another four
(25%) cases — in the VIII segment of the left lung.
The defeat of other segments was noted in single
observations.

The patients’ laboratory examinations on the first
day of hospitalization revealed that 30.3% (n = 43)
had clinical blood count values within the age norm,
and 69.7% (n=99) showed various inflammatory
changes. The WBC >10.9 - 109/L was detected only
in 18 (12.7%) children and <4.1 - 109/L in 5 (3.5%)
patients. There was an increase in segmented neu-
trophils of more than 50% in 12.7% (n=18) of
patients in the WBC formula, a stab shift of more
than 10% in 4, monocytosis of more than 12% in
six (4.2%) patients. In 23.9% of cases (n = 34),
an ESR acceleration of more than 15 mm/h was
observed. The C-reactive protein (CRP) level was
determined in 71 patients, whereas an increase in
CRP level <20 mg/L was observed in the vast ma-
jority of children (93.0%, n = 66). Only five people
(7.0%) had CRP values >45 mg/L, whereas all five
patients had concomitant foci of bacterial infection
(acute purulent otitis media, tonsillitis, or urinary
tract infection).
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CONCLUSION

Thus, metapneumovirus infection from 2012 to
2019 amounted to 4.4% in the structure of ARVI
in children treated at the clinic of the Children’s
Research and Clinical Center for Infectious Diseas-
es of the Federal Medical and Biological Agency.
During the first four years of life, 72.2% of hMPV
infection cases were observed in hospitalized pa-
tients. Along with the leading clinical manifesta-
tions in the form of catarrhal syndrome and febrile
fever, a quarter of patients had a dyspeptic syn-
drome. The defeat of the lower respiratory tract
was detected in 78.2% of patients with metapneu-
movirus infection: bronchitis in 85.6% of cases and
14.4% pneumonia, which was complicated by the
development of BOS in 38.7% and ARF in 22.3%
of cases. In hemograms with hMPV infection, mini-
mal changes were revealed: leukopenia and leuko-
cytosis in 3.5% and 12.7% of cases, respectively,
increased ESR in 23.9% of children. The CRP level
in the vast majority of children (93.0%) was less
than 20 mg/L. The revealed clinical and laboratory
features of metapneumovirus infection in children
make it possible to expand our knowledge of lower
respiratory tract viral diseases, optimizing etiotro-
pic therapy and reducing the antibacterial load on
patients.
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