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Abstract

The article presents the results of a study of the circulation of influenza and acute respiratory viral
infections in the epidemic season of 2022-2023 in the Almaty and Almaty region population. For this
purpose, 600 nasopharyngeal swabs obtained from sick people with acute respiratory viral infections,
acute respiratory infections, bronchitis and pneumonia diagnoses were studied by using real-time
polymerase chain reaction.

The results obtained in the polymerase chain reaction indicate circulation among the population in
the epidemic season of 2022-2023 influenza A viruses (23.00% of the total number of specimens) and B
(0.83%) with a predominance of subtype A(H1IN1)pdm09 (5.50%). In addition, the genetic material of
ARVI pathogens: adenovirus (2.67%), respiratory syncytial virus (2.00%), rhinovirus (1.33%),
metapneumovirus (0.67%), bocavirus (0.67%), parainfluenza virus type I/111 (0.50%), and coronavirus
(0.17%) was found.

Thus, the results obtained during the study of the epidemic situation for influenza and SARS
confirm the circulation among the residents of Almaty and the Almaty region in the epidemic season of
2022-2023 of mixed etiology ARV pathogens.
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Viruses are the most numerous and diverse biological objects on our planet [1-5]. Acute
respiratory viral infections (ARVI), as the most common infectious diseases of our time, have
been affecting people since of human history beginning and continue to be a serious health
problem, causing significant damage to human health and extremely large economic damage [6-
8]. Most ARVI are zoonotic or transmissible and combine clinically and morphologically similar
respiratory diseases caused by pathogens belonging to the families Orthomyxoviridae,
Paramyxoviridae, Picornaviridae, Coronaviridae, Adenoviridae and Herpesviridae [9, 10].

Due to their genetic characteristics, ARVI agents are a constant threat to human life.
Recombination, chimerism, antigenic drift and shifts, as well as other molecular mechanisms,
lead to new epidemics and pandemics, as recently happened with coronaviruses. Due to
environmental changes, RNA viruses are more vulnerable to chromosome mutation mechanisms
[11, 12]. Phenomena such as human-animal interaction [13], environmental change due to
tropical deforestation [14], increasing urbanization of mankind, increased migration of
population and growth of international tourism, as well as immigration and poverty contribute to
the emergence and spread of viral diseases worldwide [15].

Influenza viruses infect many animal species and have been the cause of unpredictable and
recurring pandemics over the centuries through continuous evolution [16]. Due to the segmented
IV genome and the associated high ability to mutations, antigenically and genetically different
viruses are constantly emerging. Because of the difficulty in predicting the time and place of
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emergence of such new pathogens, it is important to investigate their emergence both in humans
and in zoonotic reservoirs [17-20]. In this regard, the purpose of the study was to monitor the
circulation of influenza and ARVI viruses among people in Almaty and the Almaty region
during the 2022-2023 epidemic season.

Materials and methods of research

The collection of clinical specimens (nasopharyngeal swabs) from patients was carried out
jointly with medical personnel in polyclinics and infectious diseases hospitals in Almaty and
Almaty region in the 2022-2023 epidemic period.

Nasopharyngeal human swabs were collected in sterile tubes with 2 ml of medium 199
with 0.5% bovine serum albumin and an antibiotics complex (penicillin 10,000 U/ml,
streptomycin 10 pg/ml, amphotericin B 25 mg/ml). The specimens were kept for a day at 4°C.
For longer storage, they were placed in a low-temperature freezer at -80°C.

Ribo-Prep and Reverta-L kits were used to isolate RNA/DNA from the studied specimens
and carry out the reverse transcription reaction. Screening was carried out in RT-PCR with
hybridization-fluorescence detection using reagent kits for the detection of human influenza and
ARVI pathogens "AmpliSense® Influenza virus A/B-FL", "AmpliSense® Influenza virus A-
type-FL" and "AmpliSense® Influenza virus A/H1-swine-FL» «AmpliSens®ORVI-screen-FL»
(InterLabService Ltd., Russia) on the device Rotor-Gene Q6plex (QIAGEN, Germany).

Microsoft Office Excel and Graph Pad Prism 9 software programs were used for 81 statistical
data processing [21, 22]. Percentages were calculated for categorical variables such as levels of
respiratory viruses. A two-sided test was used for all values, if the p-value was less than 0.05, it
was judged as “significant”.

Results and discussion

To study the circulation of influenza and ARVI pathogens among the population in the
2022-2023 epidemic season, 600 nasopharyngeal swabs were collected from patients diagnosed
with ARVI, acute respiratory infections, bronchitis and pneumonia. The largest number of
specimens was obtained from sick people in Almaty city - 369 specimens (61.50% of the total
number of specimens). In Almaty region (Talgar and Kaskelen), 231 (38.50%) were collected:
150 (25.00%) and 81 (13.50%) nasopharyngeal swabs, respectively.

Figure 1 shows the age structure of the examined patients as a percentage.

® up to 2 years m 2-7 years 7-14 years m 15 years and older

Figure 1 - Age structure of the examined patients in the epidemic season of 2022-2023, in %

As can be seen from Figure 1, 7.00% of specimens (45 specimens) were obtained from
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children under two years old, 19.00% (114 specimens) from 2-7 years old, 23.00% (135
specimens) from 7-14 years old. The number of specimens collected from the adult persons was
51.00% (306 swabs) of the total number of specimens.

Figure 2 shows the ratio of clinical specimens according to the diagnosis of the examined
patients.

m ARVI = ARI Pneumonia ® Bronchitis

Figure 2 - Initial diagnosis of examined patients

The percentage of specimens collected according to the diagnosis was: ARVI - 49.00%
(294 specimens), ARI - 22.00% (135 swabs), pneumonia - 19.00% (111 specimens) and
bronchitis - 10.00% (60 specimens).

Tables 1 and 2 present the study results of 600 nasopharyngeal swabs in PT-PCR for the
presence of genetic material of influenza viruses and ARV pathogens.

Table 1 - RT-PCR screening of clinical specimens collected in 2022-2023 for the influenza virus presence

Total Number of PCR-positive specimens to
tested Number | influenza virus subtypes: influenza A | Influen
Region specim of positive | A virus AJHINL virus with | za B
pens specimens dm A/H3N2 | undetermined | virus
P subtype

Almaty city 450 112 109 26 0 75 3
Kaskelen 81 21 20 5 0 14 1
Talgar 150 31 29 7 3 27 2
Total: 600 143 138 33 3 102 5
P-value 0,083 0,086 0,088 0,086 0,182 0,081 0,063

In a molecular genetic study of biological specimens, the genetic material of the influenza
virus was found in 143 swabs (23.85% of the total number of examined specimens): influenza
type A virus - in 138 ones (23.00%), influenza type B virus - in five ( 0.83%). Influenza virus
A/HIN1/09pdm RNA was found in 33 swabs (5.50%), virus A/H3N2 - in three specimens
(0.50%). In 102 specimens (17.00%) positive for type A influenza virus, the subtype could not
be determined.
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Table 2 - Screening of clinical specimens collected in 2022-2023 for the ARV pathogens presence by
RT-PCR

Number of PCR-positive specimens to
Num - - -
Total ber of human | adeno | rhinov | parainf | parainf | corona | human | boc
teste ositi respirato | virus irus luenza | luenza | virus | metap | avir
Region d P ry syncy | hAdv hRv hPiv hPiv. | hCov | neumo | us
.| ve : .
speci . tial 2/4 1/3 virus | hB
speci .
mens | s virus hMpv | ov
hRSv
Almaty 450 | 33 9 10 7 1 1 1 3 2
city
Almaty
region 150 14 3 6 1 1 0 0 1 2
Total: 600 47 12 16 8 2 1 1 4 4
P-value 0’29 0.082 | 0.094 0.067 | 0.135 | 0.057 | 0,184 | 0,184 | 0,094 %?

As can be seen from Table 2, the genetic material of ARVI pathogens was found in 47
specimens (7.83% of the total number of specimens examined). respiratory syncytial virus was
detected in 12 specimens (2.00%), rhinovirus - in 8 (1.33%), metapneumovirus - in 4 (0.67%),
bocavirus - in 4 specimens (0.67%), virus parainfluenza I/l types - in 3 (0.50%) and
coronavirus - in one specimen (0.17%). The largest number of positive specimens was found for
adenovirus (16 specimens - 2.67%).

Thus, the results of nasopharyngeal specimens primary screening in RT-PCR showed that
among the population in the epidemic season of 2022-2023 circulated influenza A and B viruses
with a predominance of subtype A(H1N1)pdmO09. The circulation of ARVI pathogens mixed
etiology with a slight adenovirus infection predominance was also established.

The incidence of ARVI and influenza continues to be at a high level, increasing annually in
the autumn-winter period. In recent epidemiological seasons, there has been a simultaneous
circulation of influenza of A(HLN1) and A(H3N2) viruses, with the dominance of a pandemic
strain, as well as influenza B viruses. Among the causative agents of ARVI, respiratory syncytial
virus, rhino-, parainfluenza I/11l and adenoviruses. The threat is the constant variability of
influenza viruses and the emergence of new ARVI pathogens, which account for 80-90% of all
cases of infectious pathology.

In our research, we analyzed 600 clinical specimens collected from patients in medical
institutions in Almaty and Almaty region in 2022-2023 in order to determine the etiology of viral
respiratory tract diseases. The number of clinical specimens received from sick children and
adults was approximately the same. Whereas, according to WHO data [23] and the
Epidemiological situation report on the incidence of ARVI and influenza in the Republic of
Kazakhstan [24], a greater number of specimens (about 60%) were in children under 14 years of
age. Such differences can be explained by the difficulties in obtaining biological specimens from
children's medical institutions.

According to official data in the 2022-2023 epidemic season in Kazakhstan, parallel
circulation of influenza A/HIN1pdm, A/H3N2 and B viruses was observed; at the beginning of
the epidemic season, ARV infection cases were associated with influenza type B. By the end of
November, the influenza A/HLN1pdm virus began to become involved in the epidemic process,
which by the end of the epidemic season prevailed over other influenza viruses [24, 25].

The results obtained regarding the circulation of influenza A viruses in Almaty city and the
Almaty region correlate with WHO data for Kazakhstan. The indicators for influenza B virus are
lower than the official ones [23, 24, 25]. Perhaps this is due to the limited our specimens number
or the time and place of material collection.
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Also, when comparing our results on the circulation of ARVI pathogens of non-influenza
etiology with the indicators for Kazakhstan as a whole [24, 25], no significant differences were
revealed.

Cases of combined influenza+COVID-19 and ARVI+COVID-19 infections have also been
recorded in the republic in 2022-2023 [24].

Knowledge of the viral etiology of respiratory diseases facilitates the development of
recommendations and the implementation of appropriate treatment strategies. Therefore, in the
future, we plan to continue monitoring the influenza viruses and other ARVI pathogens
circulation in Kazakhstan, to investigate their role in the epidemic process of co-infection with
various ARVI pathogens. This approach will contribute to gaining new knowledge about these
and other pathogens epidemiology and the development of new approaches in the fight against
these infections.

Conclusions

The results of nasopharyngeal swabs primary screening in RT-PCR showed that among the
population in the epidemic season of 2022-2023 influenza A and B viruses circulated with
A(H1N1)pdmO09 subtype predominance.

The ARVI circulation of mixed etiology with a adenovirus infection slight predominance
was established.

Monitoring the circulation of influenza viruses and other ARVI pathogens in Kazakhstan
provides new knowledge about the epidemiology of these pathogens and can contribute to the
development of new approaches in the fight against the infections.
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AJIMATBHI KAJIACHI ’KOHE AJIMATHI OBJIBICHI BOUBIHIIIA 2022-2023 )KBIJIJIAP
APAJIBIFBIHJIA TYMAY KOHE KITI PECIIUPATOP.JIBI BUPYCTAP
AMHAJIBIMBI

Tyiiin

Makanmana ATMaThl Kajlackl )koHEe AJIMAThl OOJIBICBIHBIH TYPFRIHIAPH! apackiHmarsl 2022-2023 oK.
SMUIEMUSIIBIK MayCBIMBIH/IA TYMAY YKOHE JKITI PECIIUPATOPIBIK BUPYCTHIK MHEKIHIAPIbIH aifHATBIMBIH
3epTTey HOTHXKeJepi KenTipinreH. MakcTaka OailjIaHbICTBI JKEAEN PECTIMPATOPIIBIK BUPYCTHIK WHPEKIHS,
KITI pecripaTopiblK HHEKIHsI, OPOHXHT XKOHE ITHEBMOHHMSI IMArHO3EI 0ap HayKac ajamaap/iaH ajiblHFaH
600 MYpBIH-KYTKBIHIIIAK JKaFbIHABUIAPEI IIOTUMEPAa3abl TI30E€KTi peakiust apKbLIBI 3¢PTTEI/II.

[Monmumepasapl Ti30€KTI peaknusaan anbiHFaH HoTmwkenep 2022-2023 sxpuimaparsl SMUAICMUSLTBIK
MaychIMAa A THNTI TyMay BUPYCTapbIHBIH (>kanmbl ceiHamanapasy 23,00%), consiH iminge A (HIN1)
pdm09(5,50%) cy6Tuni 6ackiM sxoHe B (0,83%) T Tymay BupychiH kepceteai. ConbiMen Katap, JKPBU
KO3JBIPFBIITAPEIHGIH, ~ TEHETHUKAJBIK  MaTepHuajjapbl COHBIH imiiHAe: aneHoBupyc (2,67%),
pecnupaTopiblK CHHOUTHAIBAB BUpyc (2,00%), punosupyc (1,33%), meranneBmoBupyc (0,67%),
ookasupyc (0,67%) ), VI Tarti maparpumnm Bupycsl (0,50%) xone koponasupyc (0,17%) aHBIKTaIIBL.

Ochuraiiia, Tymay xoHe JKPBU 0o#BIHINA STIHAEMISUTBIK KaFIai bl 3¢pTTEY OaphICBIHIA abIHFaH
HoTIKenep 2022-2023 xplnaap apaibIFbIHBIH AUAEMISIIBIK MayChIMBIHAA ANIMAThl Kajlackl MEH AJIMaThI
oOnbICBIHBIH  TYpFeIHAapbiHaa JKPBU apanac 3THONOTHSIIBIK  KO3IBIPFBIIITAPHIHBIH —~ AWHATBIMBIH
pacTtaitpl.

Kiurri ce3nep: Bupyc, tymay, JKPBU, ITTP-nuarnoctuka.
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AnmaruHCcKOH oOnactu. C 3TO# LENbI0 METOIOM ITOJIMMEPA3HOH IETTHOW PEaKIMH B PEKUME PEaTbHOTO
BpeMeHH ObII0 wmccaeoBano 600 HOCOTJIOTOYHBIX CMBIBOB, ITONYYCHHBIX OT OOJBHBIX JIHOACH C
nmuarso3amu OPBU, OP3, OpoHXHT 1 THEBMOHUS.

Pesynbratrhl, momyuyeHHBIE B ITOJIMMEPA3HON IIETTHOM PEaKIiy, YKa3bIBAIOT HA IUPKYISAIUI0 CPEIH
HaceJieHUus1 B snuaemuyeckuid ce3oH 2022-2023 rr. BupycoB rpunma tuma A (23,00% ot oOmero
kosmuectBa nipod) u B (0,83%) ¢ mpeobnamanmem cyoruna A(HINI1)pdm09 (5,50%). Kpome Toro,
00Hapy)XeH TreHeTWdecKknid Marepuan Bo3Oymuteneir OPBU: amenoBupyca (2,67%), pecrnmpaTopHO-
CHHUIMTHAJIbHOTO BHpyca (2,00%), punosupyca (1,33%), meramneBmoBupyca (0,67%), OoxaBupyca
(0,67%), Bupyca naparpumra I u Il Tumos (0,50%) u koponasupyca (0,17%).

Takum 00pa3oMm, MONy4YeHHBIE B XOZ€ M3y4YEHHs SMHIEMUYECKON cuTyarun no rpunmy u OPBU
pe3yNbTaThl TOATBEPKAAIOT IUPKYISIHAI0 CPEOU KUTeNeHd . AnMartel U AJNMATHHCKOW OOJIacTH B
snuaeMudeckuii ce3on 2022-2023 rr. Bo3oyauteneiit OPBU cMmemanHoit 3THOIOTHH.

Kuarwuessle cioBa: Bupyc, rpunmn, OPBU, IT1P-guaraoctuka.

Bupychbl sBISIOTCS CaMbIMM MHOTOUYHCJICHHBIMH W Pa3HOOOPa3HBIMU OHOJIOTUYECKUMU
oObekTamMu Ha Hamed mianere [1-5]. Octpeie pecniuparopubie BupycHble nHpekuuun (OPBU),
KaKk HamOoJiee pacmpocTpaHeHHbIE HH(EKIIMOHHBIE 3a00JICBaHUS COBPEMEHHOCTH, TMOPaXaroT
Jqroiel ¢ Hayalla MCTOPUHM YEJIOBEYECTBA M MPOJOJDKAIOT OCTaBaThCS CEPhE3HONW MpoOIeMoit
3IPaBOOXPAHEHHs, HAHOCS 3HAYUTEIbHBIH YPOH 3I0POBBIO YEIOBEKA W UPE3BBHIYANHO OOJBIION
skoHOMHUecKuil ymepO [6-8]. bompmmucTBo OPBU sBnstoTCs 300HO3HBIMH U OOBEIUHSIIOT
KIMHUYECKH U MOp(]OoIoruuecku Moao0HbIe 3a00JeBaHUsl OPraHOB JbIXaHUS, BbI3bIBA€MbIE
BO30OyaMTENsIMU, TOpUHAUIeKamMMu K cemedicteam  Orthomyxoviridae, Paramyxoviridae,
Picornaviridae, Coronaviridae, Adenoviridae u Herpesviridae [9, 10].

B cuny cBoux reHermueckux ocobeHHocTeil Bo3Oyautenn OPBU  mpencraBisioT
MOCTOSTHHYIO YIpO3y *KU3HU 4yelloBeka. PekoMOuHaIMs, XUMepHU3M, aHTUT€HHBIN Iped u mudr,
TaK K€, KaK M JApyrue MOJIEKYJSPHbIE MEXaHU3Mbl IPHUBOISAT K BO3HUKHOBEHHUIO HOBBIX
SMUJEMUN W MAaHJIEMHUN, KaK HEJABHO CIYyYWJIOCh C KOpOHaBHpycamu. B CBSI3U ¢ M3MEHEHUAMHU
okpyxaromiei cpeasl PHK-Bupycsl Oomnee ysI3BUMBI K MEXaHU3MaM XPOMOCOMHBIX MyTamwid [11,
12]. Takue siBIE€HUS KaK B3aMMOJCHCTBHE MEXAY YEIOBEKOM M KUBOTHBIMU [13], u3meHeHue
HKOJIOTHH B CBSA3M C BBIPYOKOI Tpomudeckux jecoB [14], pactymas ypOaHu3auus, ycuJIeHHas
MUTpaIUsl HACelIeHUs] U POCT MEXIYHApOJHOrO Typu3Ma, a TakKe UMMUTpanus U OeTHOCTh
COJICHCTBYIOT MOSIBJIICHUIO M PacIpOCTPaHEHHUIO BUPYCHBIX 3a00ieBaHMii BO BceM mupe [15].

Bupycel rpunna uHOUUUPYIOT MHOTHE BHJbl JKMBOTHBIX U SBISIOTCA TNPUYHHON
HENPEICKa3yeMbIX U MOBTOPSIOIINXCS MMaHAEMHUI 300HO3HON 3THOJIOTMH HA MPOTSHKEHUN BEKOB
[16]. Bmaromapst cerMeHTHpOBAaHHOMY I€HOMY BHpYCa I'DHUIIA U CBS3aHHON C 3THM BBICOKOM
CIOCOOHOCTH K MYTallMsAM, IOCTOSIHHO OOpa3yloTCsi aHTHUI€HHO M TEeHETUYECKH pasziINYHbIe
mTamMmel. M3-3a TpyJHOCTM MpeACKAa3aHUs BPEMEHM M MeCTa MOSABICHUS TaKUX HOBBIX
[IaTOTE€HOB Ba)KHO HCCIIEIOBaTh UX IMOSBIEHUE KaK Yy JIOJEH, TaK U B 300HO3HBIX pe3epByapax
[17-20]. B cBs3u ¢ 3THM Ielb KMCCIEIOBAHHS 3aK/II0Yaiach B MOHHTOPHHIE IHPKYJISIHH
BupycoB rtpunma u OPBU cpemu miomeit B 1. AnMmatel ¥ AJMaTHHCKOW oOOJacTH B
smuaeMuueckuii ce3oH 2022-2023 rr.

Matepuanbl M1 MeTOABI HCCJIEOBAHUS

COop KIMHUYECKUX 00pasloB (HOCOTIOTOYHBIE CMBIBBI) OT OONBHBIX OCYIIECTBIISIIN
COBMECTHO C MEIMIIMHCKUM II€PCOHAJIOM B MOJUKIMHUKAX W MHPEKIHOHHBIX OOJbHUIAX T.
Anmatel 1 ATMaTUHCKO# o0siacTu B anuaeMudeckuii mepuon 2022-2023 rr.

HocorioTto4ynsie CMBIBBI OT JIFOJICH COOMPAI B CTEPUIIBHBIE MPOOUPKH ¢ 2 MJI cpensl 199 ¢
0,5% OBIYBUM CBIBOPOTOYHBIM ATLOYMUHOM M KOMIUIEKCOM AaHTUOMOTHUKOB (NMEHUIWILIINH —
10 000 en/mn, crpentomuriue 10 Mxr/mi, amdortepuruaa b 25 mr/mi). [IpoOs1 BeiiepkuBaIn B
TedeHue cyTok rpu 4°C. s 6oee AMUTETHHOTO XpaHeHUsT TOMEIIATIN B HU3KOTEMIIepaTyPHBIH
Mopo3uibHUK mpu -80°C.

Jns seinenennst PHK/JIHK u3 uccnemyempix 00pa3iioB v IpOBEACHHS PEaKIuu 00paTHON
TPAHCKPHUIIIMM  KCIOJB30Baid  Habopel  «Pubo-Ilpem» um  «Pesepra-L» (OO0
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«UnTepJlabCepucy», Poccust). CKpUHUHT POBOIMIM B MOJMMEpa3Hoi nenHoi peakuu (OT-
[TIP) ¢ rubpunuzarmoHHO-()IYOPECIIEHTHON NeTeKIuell ¢ HabopamMu peareHTOB TOTO JKe
POM3BOIUTENS A BbIABICHUS Bo3Oyaurtenei rpunna u OPBU uyenoseka: «AmmiuCeHc®
Influenza virus A/B-FL», «AmmmCenc® Influenza virus A-tun-FL» u  «AMmmnCenc®
Influenza virus A/H1-swine-FL» «AmmmuCenc® OPBU-ckpun—FL» — na npubope Rotor-Gene
Qo6plex (QIAGEN, I'epmanus).

CratucTudeckyro 00pa0OTKY MOJTYYEHHBIX pPE3YJIbTAaTOB OCYIIECTBISLIM B IpOrpaMMax
Microsoft Office Excel u Graph Pad Prism 9 [21, 22]. [IpomieHTbI pacCYUTHIBAIUCH JJI TaKUX
KaTerOpUaJIbHBIX MEPEMEHHBIX, KaK YPOBHU DPECHUPATOPHBIX BHPYCOB. Jlsi Bcex 3HAYCHUU
UCIIOIB30BAJICS JBYCTOPOHHHI TecT, 3HaueHune P-value menee 0,05 cumTanoch cTaTHCTHYECKH
3HAYMMBIM.

Pe3yabTaThl U 00Cy:KIeHUE

Hns nzydenusa nupkyssiuuu rpunna 1 OPBU cpenn HaceneHust B SNIUJIEMUYECKH CE30H
2022-2023rr. ot 60onpHBIX ¢ auarHo3amu: OPBU, OP3, GponxuTt u mHeBMOHUS — cobpano 600
HOCOTJIOTOYHBIX CMBIBOB. HanOounpiee KonruecTBO 00pa3oB MOJIy4eHO OT OOJbHBIX JIOACH U3
ropona Anmatel — 369 npob (61,50% ot obmiero uucna odpasmnos). B AnmaTuHCcKo# obmactu
(Tanrap u Kackenen) cobpano 231 (38,50%): 150 (25,00%) u 81 (13,50%) HOCOTIOTOUHBIX
CMBIBOB, COOTBETCTBEHHO.

Ha pucynke 1 nmokazana Bo3pacTHasi CTPyKTypa 0OCJI€JOBaHHBIX OOJIbHBIX B MPOIICHTHOM
COOTHOIIICHUH.

® 110 2X et B 2-7 ner 7-14 ner B |5 u crapue

Pucynoxk 1 — Bo3pacTHas cTpykTypa 00CIIeIOBaHHBIX OOJIBHBIX B AMMHIEMHUYCCKHC
ce3onbl 2022-2023 1., B %

Kak BugHO 13 pucyHnka 1, ot gereii 1o nByx jet moxydero 7,00% o6pasios (45 mpo0b), 2-7
aer — 19,00% (114 o6pasmos), 7-14 nmer — 23,00% (135 mnpo6). KoawmuectBo 00pasios,
coOpaHHBIX OT B3pocioro HaceneHus, coctaBiio 51,00% (306 cMbIBOB) OT 0011Ier0 Yncia mpoo.

Ha pucyHke 2 mMoka3aHO COOTHOIICHHE KIMHUYECKHX OOpas3loB B 3aBHCUMOCTH OT
AruarHos3a 06CH€I[OB3.HHBIX GOHBHBIX.
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= OPBH

®OP3

# [IneBMOHHUA ® Bpouxut

Pucynox 2 - [lepBuuHbIil TUarHo3 00CIeI0OBAaHHBIX OOJBHBIX

[IporieHTHOE COOTHOIIEHNE COOPAHHBIX 00Pa3LIOB B 3aBUCUMOCTH OT JAMAarH03a COCTaBHIIO:
OPBU - 49,00% (294 mpo6sr), OP3 — 22,00% (135 cmbiBoB), mueBMoHus — 19,00% (111 mpo0)
u Opouxut — 10,00% (60 o6pasiios).

B Tabnunax 1 u 2 mpencraBiieHbl pe3ynbTaThl uccienoBanus 600 HOCOTIIOTOYHBIX CMBIBOB
B OT-IIIIP Ha Hanuuue reHeTHYecKoro Marepuana Bupycos rpunna u OPBU.

Tabmuua 1 - Cxpununr B OT-IILP knmuanveckux oOpas3unos, coOpanHbix B 2022-2023 rr., Ha
HaJIM4YMe BUPYyCa rpunna

Kommuectro [MIP-onoxutenbHbIX MPod K
Konnuecto BUpYCaM MOATUIIOB: BUpPYCY
Perunon Beero nonokutens-| S PYY rpunmna A ¢ BApyey
mpoo rpummna | A/HIN1 rpurmna
HBIX MPOO A am A/H3N2 | HeonpeznenaeHH ona B
posd P BIM CYOTHUIIOM pol
r. AnMatbl 369 91 89 21 0 61 2
r. Kackenen 81 21 20 5 0 14 1
r. Tanrap 150 31 29 7 3 27 2
Bcero: 600 143 138 33 3 102 5
P-value 0,083 0,086 0,088 0,086 0,182 0,081 0,063
IIpu MOJIEKYJISIPHO-T€HETUYECKOM HCCIIENOBAHUNU OMOJIOTHYECKHUX 00pasIoB

TeHETUYECKUH MaTepHai Bupyca rpurima ooHapyxeH B 143 cmbiBax (23,85% ot oOmiero uncia
HCCJICIOBAaHHBIX MP00): Bupyca rpumma Tuna A — B 138 mpobax (23,00%), Bupyca rpurina Tuma
B — B maru (0,83%). PHK Bupyca rpunna A/HIN1/09pdm ob6napysxena B 33 cmbiBax (5,50%),
Bupyca A/H3N2 — B tpex obpasznax (0,50%). B 102 npobax (17,00%), momoXKUTETbHBIX Ha
BUPYC I'puUMa TUNa A, CyOTHIT yCTAaHOBUTH HE yIaJIOCh.
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Tabmuua 2 - Cxkpunuar B OT-IILP kauHnvecknx oOpas3nos, coopanHbix B 2022-2023 rr., HAa HaJIU4YUeE
Bo30yaurenciit OPBU

KonuuectBo KommaecTso [I[P-monoxuTensHBIX MPod K BUpycam™
Pernon Bcer60 MOJIOKHUTEITh hPiv hPiv hB
npo HbIX P0G hRSv| hAdv | hRv 2/ hCov 13 hMpv ov
r. AnMatsl 450 33 9 10 7 1 1 1 3 2
AnmMaTuHCKa
4 06IACTE 150 14 3 6 1 1 0 0 1 2
Bcero: 600 47 12 16 8 2 1 1 4 4
0.0 | 0.06 | 0.13 0,18 | 0,18 0.0
P-value 0,094 0.082 94 7 5 0.057 4 4 0,094 57

IMpumeyanue*: hRSV — pecriupaTopHO-CHHIIMTHATIBHBINA BUPYC YEIOBEKA;
hAdv — aneHoBupyc;
hRv — punoBupyc;
hPiv 2/4 — naparpurmm Il u 1V Tumna;
hCov — xoponaBupyc;
hPiv 1/3 — maparpurm | u |1l Tuna;
hMpV — MeTarTHeBMOBHPYC YeIIOBEKa,;
hBov — 6okaBupyc

Kax BuiHO 13 TaOauIel 2, TeHeTHYeCKui MaTtepuan Bo3oyaureneiit OPBU obnapyxen B 47
obpasuax (7,83% ot olmero ymcia MccleTOBaHHBIX Mpo0). PecrnupaTopHO-CHHIIMTHAIBHBIHI
BUpYC BbIsBJICH B 12 mpobax (2,00%), puHoBupyc — B BochMu (1,33%), MeTarmHEBMOBHPYC — B
yetbipex (0,67%), 6okaBupyc — B yeTbipex obOpasnax (0,67%), Bupyc naparpunna | u Il Tunos —
B 1péx (0,50%) m xoponaBupyc — B omHom obOpasie (0,17%). Haubombiiiee KOIUYECTBO
TIOJIOXKUTEIBHBIX 00pa3I0B BBISBICHO K ageHoBUpycy (16 mpobd — 2,67%).

Takum oOpa3oM, pe3ysIbTaThl MEPBUYHOTO CKPUHUHTA HOCOTIIOTOYHBIX cMBIBOB B OT-TIL[P
IIO0Ka3aJM, 4YTO CPEIU HACEIEHMsI B anuaeMudeckuil ce30H 2022-2023 rr. HUpKyIUpyrT BUPYChI
rpunna THna A w B ¢ mpeobGnaganmem cyoOrtuma A(HIN1)pdmO09. Taxke ycraHoBieHa
mupkymsanuss  apyrux OPBU  cmemanHO# 3THONOTMM ¢ HE3HAUMTENBHBIM IpeoOiagaHueM
a7ICHOBUPYCHOM MH(DEKITUH.

3aboneBaemocts OPBU M TpummoM MpoJoKaeT OCTaBaThCsl Ha BBICOKOM YpPOBHE,
€XKeroJlHo BO3pacTas B OCEHHE-3UMHHUN mepuoJ. B mocrnegHue snuiace3oHbl HaOmoAaeTcs
OJTHOBPEMEHHasi LHUPKyJsiius BupycoB rpummna mnoxartunoB A(HINI) u  A(H3N2) c
JOMUHHUPOBAaHMEM [MAHIEMHUYECKOTo IlTaMMa, a Takke BupycoB rpunmna tuna B. Cpenu
Bo30yautTeneit OPBUM  wame Bcero mnpoJoDKAIOT — PErHCTPUPOBATHCS — PECIMPATOPHO-
CHHIUTHAIIBHBIN BUpyC, puHO-, maparpunm [/IIl u ameHoBupycel. YTpo3y NpeacTaBisSIFOT
NOCTOSIHHAs M3MEHYMBOCTh BHUPYCOB TPHIINA M MOsIBIEHHMEe HOBBIX Bo3Oynuteneit OPBU, na
noJ1t0 KoTophix mpuxonutcs 80-90% Bcex ciiydaeB HH(PEKIIMOHHO MaTOJIOTUH.

B mamux uccrnenoBanusx nposeneH aHanu3 600 KIMHHYECKUX 00pa3iloB, COOPAHHBIX OT
OOJILHBIX B MEIMIIMHCKUX YUPEKIACHUAX T'. AMaThl 1 AMaTuHCKOM obmactu B 2022-20231T., €
LEJIBIO OTPEEJIEHUS STHOJIOTUN BHPYCHBIX 3a00JI€BaHUN pecMpaTOpHOro Tpakra. KomamuecTBo
KJIMHUYECKUX OOpa3IoB, MOJyYeHHOE HAaMHU OT OOJIbHBIX AETed U B3POCIbIX, OBLIO MPUMEPHO
onuHakoBbIM. Toraa kak o gaHabiM BO3 [23] 1 oTueTa 1o 3nuaeMuoIOTHYECKON CUTYaIlUH 10
3aboseBaemoct OPBU u rpumnmiom B Peciyonmuke Kazaxcran [24], 6ombinee yucio npod (0KoJo
60%) mpuxoauiaoch Ha erei g0 14 ner.

[To odumuansbHbIM AaHHBIM B 3mnuaeMu4eckoM ce3oHe 2022-2023 rr. B Kazaxcrane
Habroanack napauienbHas TupKyasus supycos rpumnmna A/HIN1pdm, A/H3N2 u B, B Hauane
anuce3oHa cinydaun wHbunupoBanus OPBU cBs3anbl ¢ BupycoMm rpunma tuma B, K KOHITY
HOAOPS B MHIEMHUYECKUH Mpoliecc Havyall BoBiekarbes Bupyc rpumnmna A/HINI1pdm, koTopslii k
KOHITY 3MHICe30Ha Ipeodianan Haja IpyriMH BUpycaMu rpumnma [24, 25].
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[TonydeHHbIe pe3ynbTaThl OTHOCUTENBHO ITUPKYISIUN BUPYCOB TpuIlllia A B T. AJIIMaThl U
AnMatuHcckoi ob6nactu koppenupytot ¢ nanabiMu BO3 o Kazaxcrany. [lokazarenu mo Bupycy
rpunna tuna B Hmwxke odpuumanbHeix [23, 24, 25]. Bo3MoXHO, 3TO CBSi3aHO C OTpaHUYCHHBIM
KOJIMYECTBOM Hallleil BBIOOPKH MJIM BpEMEHEM M MECTOM cOopa MaTepuana.

Takxe Mpu CpPaBHEHHH IMOJYYCHHBIX HaMU Pe3yJbTaTOB IO IUPKYISAIUH BO30YyAHTENEH
OPBU Herpummo3Hoi 3THOJOTHH ¢ Mokaszarteiasmu o Kaszaxcrany B memom [24, 25] He
BBISIBJICHO CYIIECTBEHBIX Pa3IIAUHIA.

B Pecny6muke B 2022-2023r1T. Takke 3adUKCUPOBAHBI CIIy4au COYETAHHOW HH(EKIINH
rpunnatCOVID-19 u OPBU+COVID-19 [24].

3HaHUE BUPYCHOW ATHOJOTHHM PECHUPATOPHBIX 3a00eBaHUN CIOCOOCTBYET pa3paboTke
PEKOMEHIalMi U pealu3aliid COOTBETCTBYIOIUX cTpaTeruil pedeHus. [loaromy B ganbHeimem
BaKHO MPOJIODKUTh MOHUTOPUHT IUPKYIISIIIUK BUPYCOB IpHUNIa U Apyrux Bo3oymauteneit OPBU
B Kazaxcrane, uccinenoBaTte UX poiib B JMHAEMUYECKOM Ipoliecce KOMHPEKIUN Pa3TMIHBIMU
Bo3Oyautensmu OPBU. Jlannpiii moaxon OyaeT crmocoOCTBOBATh MOYYSHUIO HOBBIX 3HAHUN 00
SMUIEMUOJIOTHH 3TUX U JIPYTHX MATOTCHOB M Pa3padOTKe HOBBIX MOXOA0B B OOPHOE C JaHHBIMU
UH(}EKIUAMH.

3akiiroueHue

Pe3ynbTaTsl IEpBUYHOIO CKpPUHUHIA HOCOTIOTOYHBIX cMbIBOB B OT-IILP mokasanu, yto
Cpeau HaceJeHus B anuaeMuueckuid ce3oH 2022-2023 rr. HupKyJIupyrOT BUPYCHI TpUIINa TUIIa A
u B ¢ npeobnananuem cyotuna A(HIN1)pdmO09.

VYcraHoBiIeHAa IUPKYJSIUS OCTPHIX PECIHUPATOPHBIX BUPYCHBIX WMHGEKIMHA cMenIaHHOU
ATHOJIOTUH ¢ HEOOBIINM MPEO0IaJaHuEM aICHOBUPYCHON WH(DEKIIHH.

MOHUTOPYHT UPKYISIMK BUPYCOB rpumnma u npyrux Bo3oyauteneii OPBU B Kazaxcrane
MO3BOJIICT TMONYYUTh HOBBIE 3HAaHUS 00 OSMIHUIEMHOJIOTUU JTHUX IAaTOTEHOB U MOXKET
CIoco0CTBOBATh pa3pabOTKE HOBBIX IMOX0I0B B 00ph0E C JTaHHBIMA HH(PEKITUSIMHU.
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