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ACUTE RESPIRATORY VIRAL INFECTIONS
IN KAZAKHSTAN IN 2017-2019

Abstract. During the 2017-2019 period, 4,391 clinical samples were collected from patients diagnosed with
ARVI, ARI, bronchitis, and pneumonia in polyclinics and healthcare facilities located in various regions of
Kazakhstan.

Laboratory diagnosis of 4,391 nasopharyngeal swabs in the real-time polymerase chain reaction revealed the
genetic material of pathogens causing ARVI in 24.41 % of cases, including adenovirus in 1.78 %, rhinovirus in
4.34 %, coronavirus in 0.82 %, parainfluenza virus type /11l in 0.87 %, metapneumovirus in 1.04 %, bokavirus in
0.30 % of examined samples. The number of samples tested positive for respiratory syncytial virus was the highest
(15.25 %).

The data obtained from screening of nasopharyngeal swabs in the real-time polymerase chain reaction
suggested the circulation of ARVI of mixed etiology in the examined areas of the RK.

The results of the primary screening of clinical samples collected from various regions of Kazakhstan during
the epidemic seasons 2017-2019 in the polymerase chain reaction correlate with the data obtained over the
2016-2017 epidemic season according to the spectrum of influenza and ARVI causative agents. Co-circulation of
adenovirus, rhinovirus, coronavirus, type /111 parainfluenza virus, metapneumovirus, bocavirus is continuing with
the predominant prevalence of the respiratory syncytial infection pathogen, the proportion of which was 15.25 % of
the total number of samples.

Differential diagnosis of ARVI contributes to the timely identification of infectious agents in humans and more
effective implementation of sanitary and preventive measures.

Key words: PCR diagnostics, surveillance, influenza, ARVI.

Introduction. Acute respiratory viral infection (ARVI) is the most common disease group
characterized by damage to the human respiratory tract regardless of age, place of residence, and social
status. Despite certain successes achieved in the fight against infectious diseases, the importance of ARVI
pathogens not only does not decrease, but also shows an increasing tendency. It has been established that
infectious diseases currently account for at least 50-60 % of the entire human pathology, up to 20 % of the
population can suffer from a respiratory infection during the epidemic period [1-6].

ARVI is a heterogeneous group of infections that has similar development mechanisms,
epidemiological and clinical characteristics. ARVI causative agents include respiratory syncytial virus
(RSV), parainfluenza and influenza viruses, adenoviruses, rhinoviruses, reoviruses, etc., and more than
300 oftheir subtypes.
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The natural susceptibility to ARVI is high. Unstable immune response, lack of cross-immunity, and a
large number of pathogen serotypes contribute to the development of the disease in the same person
several times a year, which leads to a decrease in the overall resistance ofthe body [7].

The danger of ARVI lies in the complications and exacerbations of chronic diseases. In connection
with the characteristics of virus structure and life activity, almost all types of acute respiratory viral
infections in the early stages of the disease have similar clinical manifestations. Different laboratory
methods are used to confirm the clinical diagnosis, differentiate a respiratory virus, and carry out
epidemiological studies. The real-time polymerase chain reaction (RT-PCR), based on the detection of
viral DNA/RNA is one ofthe most modern, highly sensitive, and specific methods.

The purpose of this study was to identify the causative agents of ARVI among the population of
Kazakhstan during the epidemic seasons 2017-2019 in RT-PCR.

Materials and methods. In 2017-2019, clinical samples (nasopharyngeal swabs) were collected from
patients during the period in polyclinics and infectious diseases hospitals located in five regions of
Kazakhstan, including 13 regions and Nur-Sultan and Ust-Kamenogorsk cities.

Human nasopharyngeal swabs were collected in sterile tubes with 2 ml of Medium 199 containing
0.5 % bovine serum albumin and a complex of antibiotics (50,000 units/ml of penicillin, 50 ~g/ml of
streptomycin, 3,000 ~g/ml of gentamicin, and 5,000 units/ml of nystatin). Samples were kept for 24 hours
at 4 °C and stored in a low-temperature freezer at -80 °C.

To isolate RNA from the samples under study and carry out the reverse transcription reaction, the
Ribo-prep and Reverta-L reagent kits were used. Primary screening was carried out in RT-PCR assay
using fluorescent hybridization detection with AmpliSens® ARV I-screen-FL reagent kits for detection of
ARVI RNA (FBIS Central Research Institute for Epidemiology of Rospotrebnadzor) on the Rotor-Gene
Q6plex instrument (QIAGEN, Germany).

Results and discussion. To study the circulation of ARVI among the population during the epidemic
seasons 2017-2019, biomaterials were obtained from patients diagnosed with ARVI, ARI, bronchitis, and
pneumonia from patients with diagnoses of acute respiratory viral infections, acute respiratory infections,
bronchitis and pneumonia, the collection of biological materials. Clinical samples (nasopharyngeal swabs)
were collected together with medical personnel from polyclinics and infectious disease hospitals located in
five regions of Kazakhstan (the northern region - Akmola, North Kazakhstan, Kostanai, Pavlodar oblasts,
and Nur-Sultan city; the southern region - Almaty, Kyzylorda, and Turkestan oblasts; the western region -
Atyrau, Aktobe, West Kazakhstan, and Mangystau oblasts; the eastern region - East Kazakhstan oblast,
Ust-Kamenogorsk city, and the central region - Karaganda oblast). A total of 4,391 swabs were obtained.

The largest number of samples was obtained from patients living in the Northern and Southern
Kazakhstan - 1,466 samples (33.38 % of the total number of samples) and 1,002 biosamples (22.81 %),
respectively. 806 (18.35%), 723 (16.46 %), and 394 (8.97 %) nasopharyngeal swabs were collected from
the Western, Eastern, and Central Kazakhstan, respectively.

*up to 2 years n2-7 years old "' 7-14 years old ""15 years and older

Figure 1- Age structure of patients examined during the epidemic seasons 2017-2019 (%)
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As can be seen from figure 1, 94.30 % of the samples were collected from children (4,141 samples),
of which the number of examined children under two years old was 61.50 % (2,700 samples), aged
2-7 years old - 17.30 % (760 samples), 7-14 years old - 15.50 % (681 samples). The number of samples
collected from the adult population was 5.70 % (250 swabs) of the total number of samples.

Figure 2 shows the ratio between clinical samples depending on the diagnosis of the examined
patients.

‘ARVI “ARI *Bronchitis mPneumonia
Figure 2 - Primary diagnosis of the examined patients (%)

The percentage of collected samples, depending on the diagnosis, was as follows: ARVI - 87.30 %
(3,833 samples), ARI - 8.33 % (366 samples), bronchitis - 2.77 % (122 samples), and pneumonia -
1.60 % (70 samples).

A molecular genetic study of 4,391 nasopharyngeal swabs for the presence of ARVI was carried out.
The table demonstrates the results ofthe primary screening of nasopharyngeal swabs in RT-PCR.

Screening of clinical samples collected during 2017-2019 in RT-PCR for the presence of ARVI causative agents

Total  Number Number of PCR positive samples for
. number of human ) . )

Reqgion - ] adeno rhino parainflue corona  parainflue human boka
g of pOSItIVE resptl_raltor_y virus virus nza virus virus nzavirus metapneumov  virus
samples  samples YUYV VS hadv hRv hPiv2s hcov PRIV L3 iruishMpv  hBov

oot . 1002 440 01 B T 0 ) 17 u 8

ﬂgfam}an 1466 127 76 3 16 0 7 5 16 4
e 8 249 175 B 2 0 8 9 u 1

Eaaszm‘stan. 723 130 7 5 40 0 3 4 7 0

%Qgﬁistan' 34 126 47 39 28 0 8 3 1 0
Total: 4391 1072 670 78 191 0 3% 3B 46 13

As can be seen from the table, the genetic material of ARV pathogens was detected in 1,072 samples
(24.41 % of the total number of examined samples). Adenovirus was found in 78 (1.78 %), rhinovirus in
191 (4.34 %), coronavirus in 36 (0.82 %), parainfluenza virus type /111 in 38 (0.87 %), metapneumovirus
in 46 (1.04 %), bocavirus in 13 (0.30 %) samples. The number of samples tested positive for respiratory
syncytial virus was the highest (670 samples - 15.25 %).
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Data obtained from the primary screening of nasopharyngeal swabs in RT-PCR thereby suggested the
circulation of ARVI of mixed etiology in the examined areas of RK.

Conclusion. The incidence of ARVI continues to remain at a high level, increasing annually in the
autumn-winter season. According to the WHO, 4 million children under five years of age annually die
from acute respiratory viral infections and their complications, and the proportion of children under one
year of age among the dead ones is more than 66 %. Acute pneumonia is the cause of infant deaths from
ARVI in 75 % of cases [8].

The results of the studies indicate that RSV pathogens, rhino- and adenoviruses, and parainfluenza
viruses I/lll are most common among the acute respiratory viral infections. The constant variability of
viruses and emergence of new causative agents of ARVI, which make up 80-90 % of all cases of
infectious pathology, constitute a serious threat.

During the 2017-2019 period, 4,391 biosamples were collected from patients diagnosed with ARVI,
ARI, bronchitis, and pneumonia in polyclinics and healthcare facilities located in five regions of
Kazakhstan including 13 oblasts and Nur-Sultan and Ust-Kamenogorsk cities. While studying samples in
RT-PCR, the genetic material of ARV pathogens was detected in 22.41 % of cases: adenovirus in 1.78 %,
rhinovirus in 4.34 %, coronavirus in 0.82 %, type I/1ll parainfluenza virus in 0.87 %, metapneumovirusin
in 1.04 %, and bokavirus in 0.30 % of samples. The number of samples tested positive for respiratory
syncytial virus was the highest (15.25 %).

Laboratory diagnosis of clinical samples obtained from patients during the 2016-2017 epidemic
season showed the prevalence of parainfluenza viruses, RSV, adenoviruses, metapneumoviruses, and
rhinoviruses. Bocaviruses and coronaviruses were detected only in isolated cases [6, 9].

The results of the primary screening in RT-PCR of clinical samples collected from various regions of
Kazakhstan during the epidemic seasons 2017-2019 for the presence of ARVI causative agents correlate
with the data obtained over the 2016-2017 epidemic season [9]. Circulation of the same causative agents
of ARVI is continuing with the predominant prevalence of respiratory syncytial infection, the proportion
ofwhich was 15.25 % (670 samples).

At present, unfortunately, capabilities in the diagnosis of respiratory viral infections provided by
modern methods of virology and molecular biology do not always coincide with the level of realization of
these capabilities in practical laboratories. Due to the limitation in the arsenal of drugs active against
respiratory viruses, the etiotropic therapy of ARVI also remains an open issue.

The study was carried out as part of the scientific and technical program BR05226330 “Development
of new diagnostic, preventive and medicinal preparations for combating influenza and acute respiratory
viral infections in humans, development oftechnologies for their production”.

The work was carried out as part of the scientific and technical programme: BR05226330 “Creation
of new diagnostic, preventive and medicinal products for combating influenza and acute respiratory viral
infections of a person, development of technologies for their production”.

H. . Knueneesal I'. B. JlykmanoBal H. T. CakrtaraHosl, M. X. Caatosl, T. N. ne6oBal,
H. C. OHrap6aeBal, A. M. baiimyxameToBal, M. I". LLlameHoBal, B. 3. bepe3uHl,
I". E. Hycyn6aesa2 A. M. Aliknmbaes2 A. b. Carbimb6aii2 E. W. Mcaesa3

I«MuKpO6YONOrua XaHe B1pyconorua FolbiMu-eBAipicTiK opTanbirb» XKLUC, AnMatsl, KasakcTaH;
ZKaszakcTtaH Pecnybnmkachl [eHcay bly, caktay MAUHUCTPIIWHLL «KoraMabIK AeHcay bl cakTay
¥nTTi1y, OpTanbirel» LLUXKK PMK «CaHnTapuanbIk-annaeMnonorusibik capantama
YK3HE MOHWUTOPUHT TblIbIMU-MPaKTUKAIbIK OpTasbIrbl» uavansl, AnmMarsl, KasaxcTaH;
K¥pmeTn akagemuk H.®. Mamanen aTbiHAArbl «3NMAEMMNONONNA X3HE MUKPOOMOoaorusa 6olibiHwa
(hefepangpl rbibIMM-3epTTeY OpTa/IbIrbl» [eHcay blK cakTay MUHUCTPAT, Mackey, Peceit

2017-2019 XXbINAAPOAT bl LASALUCTAHOATIbI
XI1T1PECTMMNPATOP/IbI BUPYCTbLW, MHPEKLNA

AHHOTauua. XX Knanbl aypynapgaH KennpwreH 3KOHOMUKasbIK 3a1ai TAProiCbiHaH >Xefes pecrnmparopsibiK
BUPYCTbIK MH(EKLMANAP anemze >aHe 6i3aL, eniMisge 6ipiHWi opbiHAa T . SneymeTnk MapTebecLle, T PrbiibIKTbI
XeplLue, >KacblHa KapamacTaH, afaMaapAbil, ThiHbIC ay >KOM4apblH 3aKbIMJay XX3He K/MHMKAcbl Kcac pecnupa-
TOP/bI BUPYCTBIK MH(eKUmanapra aptTYpni aypynap To6bl xxatagpl.
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TAMayAblH KIMHUKAbIK-3NUAEMUONOTMANBIK MaLbI3AblbIrbIHA KapamMacTaH, agaMaap YLiH GipiHWi opbIHAbI
atmonoruscel T"May emec XXPBW anagbl. 3TUONOrUACHI TAMay eMec pecnvpatopsibl UH(eKuusanapabiH Maceneci
0napAblH KeH Tapanybl, MOAMITUONOMMANBIK X3HEe HaKTbl anfblH anyfabiH 60n1maybiHa 6aiinaHbICTbl. COHbIMEH KaTap
OCbl MH(EKLMA OLLaKTapbliHAa ANMaeMumsra Kapeol ic-uapanapabl MbIMAacTbIpyra XXeTKINIKTI KeHin 6enwbenar

OcbiraH 6aiinaHbICTbl, WHEKUUAHbIH TapanybiH 6akbliay, OHbIH illiHAe KO34bIPrblWThl Aep KesiHae
[MarHocTukanay, pecnupartop/ibiK BUPYCTbIK MH(eKLanapMeH KYpecyde eTe MaubI3gbl.

XKAMBICTBIH MakcaTbl 2017-2019 >kbingapgarsl anuaeMuansik mMaycobiMaapia KasakctaH Pecry6/vKacbiHbIH
TAProlHAapbl apacbiHAA XXeAe pecnupaTopsibl BUPYCTbIK MH(EKLUMANAp Ko3abIproiwTapbiH PT-MTP-ga aHbIKTay.

2017-2019 . KazakcTaHHbIH 3pTYpAi aiiMagTapbliHAarbl eMxaHanap MeH MeguuuHabiK MeKeMenepaeri Xxeaen
pecrnvpatopsbl BUPYCTbIK MH(EKLMSA, BPOHXUT X3He MHEBMOHWA AMarHo3bl 6ap HaykactapgaH 4391 KIMHUKaIbIK
CblHama a/bIHApbI.

4391 HasodapuHranbgi Ynrinepai nonumMepasabl TO6eKNK peakuMACbIHAA 3epTXaHanblK 6anayaa HaTWXeciHae
24,41 %-gbik xarpaiga XXPBU Ko3abIprbilTapbiHbIH FEHETUKabIK MaTepuanax aHblkTangbl. ConapabiH iliHae
afileHoempyc 1,78 % cblHamaga, puHosmpyc 4,34 %, kopoHasupyc 0,82 % aHbikTangbl, /Il naparpunn supychbl -
0,87 %, meTtanHeBMOBMpYC - 1,04 %, 60kaBupyc - 0,30 %. OH H3TWXe Ken GepreH CbiHaManap pPecnupaTopsibiK
CYHUMTMaNbAs! BUPYC YLWiH 15,25 %-Abl k¥pagpbl.

HasodapuHranbipl CbiHamManapfpl nonuMepasdbl N36eKnK peakuuacbiHAA CKPUHWMHE KYPri3y HITUXKECI,
KP 3epTTenreH o6sbicTapbiHAa XKPBW apanac aTMONOrUsAChIH KEPCeTTi.

2017-2019 . anuaemnanbIK MaycbiMbiHAa KasakCTaHHbIH 3pTYpAi aliMakTapblHaH XXWHaraH KIMHUKaIbIK
Ynrinepgi nonmmepasabl Ti36eKTi peakumsga T 'may Ko3gblproiwTapbl X3He YXXPBW cnekTopbl 60ibIHLLIA anblHraH
HaTWxenepai, 2016-2017 . anuaeMuUsIbIK MayCbIMMEH canbiCTbipraHga ~kcac 6ongsl. XXPBI 6ipaei H ckaynapsbl
YX3HE Pecnmpatop/iblK CUHLUMUTUANbAbI MHEKLUUA KO3AbIPrbiapbiHbiH Yreci 15,25 % 6acbiMAblbIrbIMEH aliHaNbIM-
fa>xanracyga.

YKegen pecnupatopnbl BUPYCTbIK MH(eKUMANapabiH auddepeHumanisl 6anay HITUXKeCi, Haykac afjaMmpaapaaH
KO3AbIPrbIlWThl YaKTbibl aHbIKTayra X3He CaHUTap/bIK-NMPoQUIaKTUKabIK Wapanapabl TUiMAi XYprisyre biknan
eTeqi.

TYViiH ce3nep: MLP-anarHocTuKa, anuabdakbinay, T may, XXPBU.
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. E. Hycyn6aesa2, A. M. AiikumbaeB2 A. b. Carbimbaii2 E. U. caesa3

ITOO «Hay4HO-NPOU3BOACTBEHHLIN LIEHTP MUKPOOMONOrW U BUPYCONOrMn», Anmartsl, KasaxcTaH;
2bunman «Hay4Ho-nNpakTUYecKuii LEHTP CaHUTapHO-3NUAEMMONOrMYECKON IKCNEPTU3bI
1 MOHMTOpUHTa» P Ha MXB «HaynoHanbHbIi LeHTP 06LLeCTBEHHOIO 34paBO0XPaHEHUS»
MwuHucTepcTBa 34paBooXpaHeHns Pecny6inkn KasaxctaH, Anmartel, KasaxcTah;
IPIBY «depepanbHblii HayHYHO-MCCNEA0BATENbCKUIA LEHTP 3NUAEMUOIOTMN N MUKPOBMOAorm
nm. MoyeTHoro akagemuka H. ®. Mamanen» MuH3gpasa Poccuiickoin depepauum, Mocksa, Poccus

OCTPbIE PECIMMUPATOPHBIE BUPYCHbBLIE MH®EKL W B 2017-2019 I'T". B KASAXCTAHE

AHHoTauusa. Mo BenMyMHe 3KOHOMUYECKOTO Yilepba, HaHOCKMOrO UH(EKLMOHHLIMM 3a60/1eBaHNAMM, NepBoe
MeCTO Kak B MUpe, TaK U B Halleil CTpaHe 3aHMMatOT OCTpble pecrnmpaTopHble BUPYCHble MHpeKUuM. K pecnmpa-
TOPHbLIM BMPYCHBbIM MH(EKLMAM OTHOCUTCS pa3HOo0bpasHas rpynmna 3a60neBaHuii, 06be4MHAEMbIX BUPYCHOR NpMpo-
[oli BO30OyAMTENs, OOLMM MEXaHU3MOM Mepefayn U KAMHWKOW MOPaXKeHWs PecrnupaTopHOro TpakTa YenoBeka
HEe3aBKCMMO OT BO3pacTa, MecTa NPOXMBaHWA U COLMAIbHOrO CTaTyca.

HecmoTpsa Ha HaubosbLUee KIMHUYECKOE U 3NMAEMUONOTMUYECKOE 3HaUeHWe rpunna Ansa nogel, nepsoe Mecto
cTabunbHo npuHagexutT OPBI HerpmnnosHoi atmonorun. MNpo6neMa pecnvmpaTopHOl UHGEKLMM HErpynno3HONM
3TMONOTNM OMPeSeNseTca UX LUMPOKUM PacnpocTpaHeHUeM, MOMMITUONOMMYHOCTLIO Y OTCYTCTBMEM BO3MOXHOCTY
crieumunyeckoii npodunakTuky. Mpu 3TOM He BCerga yAensercs 4oCTaTOuHOro BHYMaHWs BOMpOcaM OpraHu3auum
MPOTUBO3NMAEMUYECKMX MEPOMPUATUIA B 04arax 3TUX UH(EKLWIA.

B cBA3K C 3TVM KpaliHe BaXHbIMW HanpaBneHusMy 60pbObl C PECNMPATOPHBIMU BUPYCHBIMU WHAEKLMAMU
ABNAKOTCA HaZ30p 3a UX pacrnpoCcTpaHeHWeM, KOTOPbIA BKNHOUaEeT CBOEBPEMEHHYIO ANArHOCTUKY BO3OYAMTENS.

Llenbto gaHHOW paboTbl SBUMOCH BbisBNEHWE Bo30yauTeneii OPBU cpean Hacenenws PK B anuaemuyeckme
ce30Hbl 2017-2019 rr. B PT-TLP.
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B 2017-2019 rr. B NOANKAVHMKAX N NEYEOHBbIX YUPEXAEHMAX Pas3/inyHbIX permoHoB KasaxctaHa 0T 60/1bHbIX
nogeii ¢ gnardozamu OPBW, OP3, 6pOHXUT 1 MHEBMOHUA noydeH 4391 KnMHUYeCKuniA obpasel,

Mpu nabopaTopHO [AMAarHOCTMKE B MOIMMEPA3HOW LENHOW peakuuM B PEXUME PeaslbHOr0 BPEMEHM
4391 HOCOr/IOTOYHOrO CMbIBa, FEHeTUYEcKWin Matepuan Bo3dygauteneli OPBU 06HapyXeH B 24,41% cnyuaes:
afleHoBMpYC BbIsBNEH B 1,78% npo6, puHoBupyc - B 4,34%, KopoHasupyc - B 0,82%, Bupyc naparpunna I/I11 Tynos
- B 0,87%, meTanHeBMoBUpYC - B 1,04%, 60kaBupyc - B 0,30% npob6. Hanbosbluee KOMMYECTBO MONOXUTENbHbIX
006pa3L0B BbISB/IEHO K PECMUPATOPHO-CUHLMTUANBHOMY BUpYCY - 15,25%.

Pe3ynbTaTbl, MOMYYEHHble MPU CKPUHUHTE HOCOTNOTOYHbIX CMbIBOB B MNOAMMEPA3HOM LEMHOM peakumy,
YKas3bIBalOT Ha LMPKYIALMIO B UccnefoBaHHbIX 06nactax PK OPBIA cmellaHHOI 3TMoiormu.

MepBUYHBIA CKPUHWHE B MOUMEPA3HONM LEMHOM peakuun KIMHUYECKMX 00pasLoB, COBPaHHbIX B PasfMyHbIX
permoHax KasaxcTaHa B anugemuyeckue ce3oHbl 2017-2019 rr., no cnekTpy Bo3dyauTteneid rpunna u OPBW, kope-
IMpYIOT C pesynbTatamu anugcesoHa 2016-2017 rr. Npogonkaetcs COUMPKYNAUMA afeHOoBMpYyca, PUHOBMPYCa,
KopoHasupyca, Bupyca naparpunna /11l Tvnos, meTanHeBMOBMpYCa, GOKaBupyca C NPeMMyLLeCcTBEHHbIM MPeob-
NafjaHneM BO30yaWTENs PecrnmMpaToOpHO-CUHLUMTWNANBHOM VH(EKLMN, A0S KOTOpoli cocTaBnana 15,25% oT o6uiero
yumcna npoo.

LnhdepeHumansHan gnarHoctmka OPBIA cnocobecTByeT CBOEBPEMEHHOMY BbISB/IEHWIO BO30OyauTeNein MHpekK-
umn 'y nofeii n 6onee aheKTUBHOMY MPOBEAEHWNIO CAHUTAPHO-NPOMUNIAKTUHECKUX MEPONPUATUIA.

Kntouesble cnosa: MNMUP-guarHocTtvka, anuaHagsop, rpunn, OPBU.
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