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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The article presents epidemiological data characterizing
the development of the influenza A epidemic in Kazakhstan.
The rates of increase and decrease of influenza morbidity are
shown. During most of the COVID-19 pandemic (2020-2022),
influenza circulation in Kazakhstan and neighbouring Russia
declined, but then returned with higher transmission rates in
autumn 2022.

While H3N2 strains dominated the 2022-2023 season as a
whole, in autumn 2022, A/HIN1 pdm09 strains dominated in
Russia.

B December 2022 r. we detected the strain /Karaganda/
06/2022 (HIN1) pdm09 in the nasopharyngeal swab of a patient
(age=3 years, 3 months, sex=male) admitted to the Infectious
Disease Centre of the Regional Clinical Hospital of Karaganda
city with clinical symptoms of respiratory disease. A detailed
description of this clinical case in a child is given.

Key words. Children, influenza A(HIN1) pdm09, genomic
strain/Karaganda/ 06/2022 (HIN1) pdm09 clinic, principles of
therapy.

Introduction.

Influenza is an acute, severe illness caused by a viral infection.
The influenza virus is included in the group of acute respiratory
viral infections (ARVI), but due to the severity of the course,
it is usually considered separately. Influenza affects the upper
respiratory tract, trachea, bronchi and sometimes the lungs,
causing runny nose, cough, toxicity; the disease can lead to
serious complications and even death. The flu is most dangerous
for those whose bodies are weakened. Children, the elderly and
people with chronic illnesses are particularly vulnerable to
influenza [1]. In European Union (EU) countries, the burden of
most frequent infections in terms of disability and premature
mortality (disability-adjusted life years (DALY35s)) is twice that
32 other infectious diseases. Influenza ranks 4th on this list [2].

The Global Report on Infection Prevention and Control, (WHO
23 May 2022), showed that appropriate infection prevention and
control measures can reduce the risk of healthcare-associated
infections by 70% [3].

The 2022/2023 influenza season was marked by a return
of influenza virus activity to near pre-pandemic levels. The
2022/2023 influenza season was marked by a return of influenza
virus activity to near pre-pandemic levels in the EU/EEA
(European Economic Area).

This season was characterised by an earlier onset of the
seasonal epidemic and an earlier peak of positivity compared to
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the four previous seasons. The percentage of positive samples
peaked at 42% in week 51 of 2022, then declined to week 4 in
2023 when it reached 22% positivity, and then rose again to
hover around 28% positivity between week 5 and 12/2023 [2,3].

Influenza A(H3N2)-dominated influenza viruses dominated
primary care samples, but there was higher circulation of
AHIN1)pdm09 (from week 50 of 2022) and type B viruses
(from week 2 of 2023). In non-signalling samples, A(H3N2)
was dominant over A(HIN1)pdm09 viruses.

Influenza type A and type B viruses were detected in
hospitalised patients in ICU (Intensive Care Unit) and other
wards, with influenza type A being the predominant type.
Influenza A-type viruses were the predominant type among
patients with SARS.

Interim results suggest a >27% reduction in influenza A -
>27% and B -

>50% among influenza A and B vaccine recipients of all ages,
respectively, during the 2022-2023 influenza season [2,3].

Purpose of the work: clinical and epidemiological analysis
of the influenza and acute respiratory viral infection season for
2022/2023, we give a description of a clinical case of a sick
child with influenza.

Materials and Methods.

Study Design: This study consisted of two components:
(1) analysis of epidemiological data on influenza and acute
respiratory viral infections (ARVI) in Kazakhstan for the 2020—
2023 period, and (2) clinical and virological investigation of a
hospitalized child with influenza A(HIN1)pdm09 infection.

Sources of epidemiological data:

Epidemiological statistics presented in Figures 1-4 were
obtained from open national surveillance reports of the Sanitary
and Epidemiological Control Committee of the Ministry
of Health of the Republic of Kazakhstan, weekly influenza
surveillance bulletins, and the public datasets of the European
Centre for Disease Prevention and Control (ECDC). Data for
the Russian Federation were extracted from national influenza
monitoring summaries to provide regional context.

These datasets included routinely collected indicators of ARVI
and influenza activity, aggregated by health facilities throughout
the country as part of mandatory state epidemiological reporting.

Period of data collection:

The epidemiological data covered the period from January
2018 to April 2023, depending on the figure:

* Population morbidity and age structure (2018-2022),

« Etiological structure of ARVI (September 2022),
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* Circulation of respiratory viruses (October 2022—April 2023),

* Regional distribution of confirmed influenza cases (3
November 2022).

All datasets correspond to the WHO-defined influenza
surveillance seasons (October—April), unless otherwise
specified.

Population groups:

Surveillance data included:

* The general population of Kazakhstan,

« Stratified subgroups (children <14 years old and pregnant
women),

* Regional distributions,

* Laboratory-confirmed influenza and ARVI cases.

No personally identifiable information was included, as all
data were aggregated at the population level.

Analytical methods:

Descriptive epidemiological methods were used. Incidence
rates, proportional distribution of detected pathogens, and
weekly positivity trends were extracted from official surveillance
tables.

Laboratory diagnostic methods:

Nasopharyngeal swab (NPS) samples were processed
according to standard diagnostic procedures. RNA was extracted
using the MagMAX™ Viral/Pathogen Kit (Thermo Fisher
Scientific, USA). Real-time PCR detection was performed with
TaqPath™ 1-Step RT-qPCR, CG (Thermo Fisher Scientific,
USA), targeting Influenza A/H3N2, A/HIN1pdm09, Influenza
B, and other common respiratory pathogens. A cycle threshold
(Ct) value of <28 was interpreted as a positive result.

Clinical and virological investigation:

The influenza A/Karaganda/06/2022 (HINI1)pdm09 strain
was isolated during routine PCR testing of inpatients at the
Infectious Disease Centre of the Regional Clinical Hospital of
Karaganda. Clinical management followed the national clinical
protocol “Influenza and acute upper respiratory tract infections
in children” (Protocol No. 32, 10 November 2017).

Whole-genome sequencing of the isolate and comparative
phylogenetic analysis were performed as previously described
in the Kazakhstan national sequencing study.

The study was approved by the Bioethics Commission of
Karaganda Medical University (protocol No. 12, approval No.
45 dated 06 April 2020).

Results.

Epidemiological Context of Influenza in Kazakhstan (2022-
2023). Influenza is an important cause of global morbidity,
epidemiological data characterising the development of
influenza epidemic in Kazakhstan are given. The rates of increase
and decrease of influenza morbidity are shown. During most
of the COVID-19 pandemic (2020-2022), influenza circulation
in Kazakhstan and neighbouring Russia declined [4-7], but
then returned with higher transmission rates in the autumn of
2022 [8]. While H3N2 strains dominated the 2022-2023 season
overall, A/HIN1 pdm09 strains dominated in Russia in autumn
2022 [8,9].
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Despite the generally accepted terms of epidemiological season
of influenza and acute respiratory viral infections according to
WHO (World Health Organization) (October-April) for the city
of Astana for the season 2022-2023, there was a sharp rise in
morbidity since September [3].

During the period from October 2022 to April 2023, the
etiological structure of respiratory infections was dominated by
metapneumovirus, which accounted for the largest proportion
of detected pathogens (34%). Influenza viruses also contributed
substantially: influenza A(HIN1) was identified in 17% of
cases, while influenza B represented 13%. Rhinovirus (10%)
and parainfluenza viruses (3%) were detected less frequently.

Other respiratory pathogens were identified in smaller
proportions, including adenovirus (4%), bocavirus (2%), and
RSV (respiratory syncytial virus) (2.5%). Mixed infections
involving two or more viruses were observed in approximately
2% of cases. In addition, 2% of specimens were SARI (severe
acute respiratory infections) smear positive, and a small
proportion of tests yielded negative results.

Overall, these findings indicate a diverse viral landscape
during the epidemic season, with a clear predominance
of metapneumovirus and influenza viruses. A total of 521
laboratory-confirmed cases of influenza were registered in
2022. laboratory-confirmed cases of influenza were registered:
Kyzylorda region - 128 cases, Zhetisu region - 84 cases, Aktobe
region - 69, Almaty city - 60, Karaganda region - 41, Astana
city - 38, Akmola region - 26, Kostanay region - 15, Zhambyl
region - 19, Mangistau region - 13, Pavlodar and Atyrau regions
- 7 cases each, West-Kazakhstan region - 6, North-Kazakhstan
region - 4, East-Kazakhstan region - 2, Abay region - 2 [3].

Of the 521 laboratory-confirmed cases of influenza and acute
respiratory viral infections, 179 were children under 14 years of
age and 106 were pregnant women.

The circulation of non-influenza respiratory viruses accounted
for 21.1% of detected pathogens. Rhinovirus was identified
most frequently (93 cases), followed by respiratory syncytial
virus (RSV, 77 cases), parainfluenza viruses (31 cases),
coronaviruses (20 cases), adenoviruses (17 cases), bocaviruses
(10 cases), and metapneumovirus (6 cases) [2,3].

The danger of influenza in children is underestimated. The
incidence can reach 30-40%, which is 3-4 times higher than in
adults. The highest incidence of influenza is among primary and
secondary school children - up to 54% (according to US data).
Children secrete the virus longer than adults, which makes them
the main source of infectious agents [10].

In children 6-12 months of age, the rate of hospitalisation is
almost 6 times higher than in children 2-4 years of age and 12
times higher than in children 5-17 years of age. 50 per cent of
sick children need medical care, and 90 per cent of sick children
take medicines. Prescription of antibiotics .is increased by 10-
30% [11-14].

Complications occur in 18-40% of children who have had
influenza. Children under 5 years of age with comorbidities have
a 2-4 times higher risk of complications from influenza than
healthy children of the same age. Viral or bacterial pneumonia
are the most serious complications. Bronchitis, otitis media are
the most common. Complications from nervous, cardiovascular



systems or exacerbations of chronic diseases are common. A
previous influenza illness was detected 12 times more often in
children diagnosed with severe pneumonia [15-18].

Case Report.

Here is a description of a clinical case of a sick child with
influenza.

The child T. 3 y. 3 months (date of birth 09.09.2019.) is
admitted to the clinic of the infectious disease centre of
regional clinical hospital of Karaganda city13.12.2022 at 14:39
with complaints of increased body temperature up to 39.6°C,
convulsions 2 times, with loss of consciousness, blue face,
lethargy, nasal congestion.

Past medical history: According to the mother, the child
has been ill since 05 am today, the disease began with a rise
in temperature to 38.6°C, there were tonic-clonic convulsions,
short-term up to 10-15 seconds, with loss of consciousness,
blueing of the lips, face. An ambulance was called, Kushilevsky's
mixture was administered, hospitalisation was refused. At 09
a.m. the child's temperature rose again to febrile digits, it was
brought down with ibufen. At 13 o'clock, the temperature rose
again to 39.6°C, seizures occurred, in connection with which
an ambulance was called, he was taken to the emergency room
of the Regional Clinical Hospital, Infectious Disease Center,
hospitalised in the profile 9 department with the diagnosis of
acute respiratory viral infections.

Life history: Child from 2 pregnancies, 1 delivery. Course
of pregnancy: physiological, natural delivery at 39 weeks. The
child is premature, birth weight 3540 grams, height 55 cm.

She was put to the breast immediately, the period of stay in
the maternity hospital was 3 days, the umbilical cord fell off on
the 4th day. No diseases in the newborn period (up to 28 days).

The child is breastfed, complementary food since 6 months
of age. Prevention of rickets, anaemia was carried out: the
child received vitamin. Vaccination status only in the maternity
hospital: hepatitis B. Vaccination status: refusal of vaccination.

Past illnesses: at 1 year 4 months there were febrile
convulsions, chicken pox, infrequent acute respiratory viral
infections. There were no traumas and surgeries. She has been
registered with a neurologist since 1 year 4 months.

There's no heredity.

Epidemiological anamnesis: Contact with infectious patients
or individuals suspected of having COVID-19 was denied.

Lives in a well-equipped apartment and observes personal
hygiene rules. Had contact with the father, who had an acute
respiratory viral infection (ARVI).

Allergological history: unremarkable.

Objective data: General condition of average severity due to
intoxication syndrome, catarrhal symptoms are noted.

T 39.1°C at the time of examination. Consciousness is clear.
Feeling disturbed, lethargic, drowsy. At the examination
he woke up, painfully irritable, no convulsions. Appetite is
reduced, drinks fluids willingly. No vomiting. The physique is
correct. Nutrition is satisfactory.

The skin is pale, clean from rashes. Periorbital and perioral
cyanosis are absent. There is no cyanosis of the oral mucosa and
tongue. Extremities are hot to the touch, capillary filling rate:
less than 3 sec.
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Visible mucous membranes are moist, clean. Eyes are not
sunken. Skin folds are spread immediately. Peripheral lymph
nodes are not enlarged, painless, mobile. Musculoskeletal
system without visible deformity.

Breathing through the nose is difficult, without discharge, no
cough. There is bright hyperaemia in the pharynx, tonsils are
loose, no plaque.

Breathing without retraction and participation of auxiliary
muscles, no dyspnoea. In the lungs at percussion pulmonary
sound, at auscultation breathing is rigid, no rales are heard.

Heart tones are loud, rhythm is correct, no heart murmurs.

The abdomen on palpation is soft, painless, without bloating.
The liver and spleen are within the age norm. Urination is free,
painless. Stools are not examined.

Meningeal symptoms are negative, no focal symptoms.

Laboratory diagnostic tests:

In the general blood test:13.12.2022. COE - 17.0mm/h
(17mm/h).

General blood analysis on analyser with differentiation of 3
classes of cells haemoglobin (HGB) in blood - 99 g/1; red blood
cells (RBC) in blood - 3.60 /1; white blood cells in blood - 5.90
/1; haematocrit (HCT) in blood - 30%; platelets (PLT) in blood
-201/1.

13.12.2022. Detection of COVID-19 virus RNA from
biological material by polymerase chain reaction (PCR)-
negative.

(RNA of the COVID-19 virus)-negative.

13.12.2022. Urinalysis: relative density (specific gravity) of
urine - 1012.00; urine colour - light yellow; urine transparency
- transparent; protein in urine - 0.00 g/l; glucose in urine - 0.000
mmol/l; leukocytes in urine - 1.000 p/zp; squamous epithelium
in urine - 2.000 p/zp; ketone bodies in urine - 0 mmol/L.

13.12.2022. In nasopharyngeal swab - found strain /
Karaganda/06/2022(H1N1) pdm 09.

Treatment provided:

Diet: 13. Regimen: 2b - ward (Prescribed medication):

1. Magnesium sulphate (25% ml. Solution for injection) (3ml
v/m)+ Novocaine (5Sml.Solution 0.5%) (1.5ml v/m) -1 time- 3 days.

2. Diclogen (75mg/3ml. Solution for injection) (05ml v/m) -1
time- 2 days.

3. Regid K (18.9g. Powder for preparation of solution for oral
administration) (7g.Gargle)- 3 times a day- 3 days.

4. Sodium chloride (09% 200ml. Infusion solution) (1ml -
intranasally) - 2 times a day - 3 days.

5. Paracetamol (500 mg. Tablets) (250 mg orally) - 2 times a
day - 2 days.

6. Ibuprofen (400mg. film-coated tablets) (200mg orally)
- once a day - 3 days. Final diagnosis: Influenza, typical,
moderately severe form. PCR dated 13.12.2022, strain /
Karaganda /06/2022(HIN1) pdm 09.

As shown in Figure 4 and Table 1, the isolated strain A/
Karaganda/06/2022 (HIN1)pdm09 is most closely related
(>99% nucleotide similarity) to A/HIN 1 strains from North
America and China [9,19].

The complete genome sequence of A/Karaganda /06/ 2022
(HINT) virus is available from Gen Bank  under access
numbers accessPP407268.
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DALYs: disability-adjusted life years. i.e. years of life lost to due to premature mortality and years lived with a
disability resulting from HAls; HA: hospital-acquired; HAls: health care-associated infections; HIV/AIDS: human
immunodeficiency virus/acquired immunodeficiency syndrome.
Source: (21).

Figure 1. Comparing the burden of HAls with other infectious diseases in EU/EEA (2011-2012).
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Figure 2. Age structure of the population morbidity rate of ARVI (Acute Respiratory Viral Infection) and influenza in the Republic of Kazakhstan
Sfor 2018-2022.
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Figure 3. Epidemiological structure of ARVI as of September 2022.
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Figure 4. Maximum likelihood tree showing the relationship between haemagglutinin (4) and neuraminidase (B) genes of selected influenza A/
HINI strains (n=51). The strain A/Karaganda 06/2022 (HINI1) pdm09 is highlighted in red. The trees are constructed using 1000 bootstrap

replicas.
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Table 1. Comparison of nucleotide sequences of all genes of Kazakhstan Influenza A strain with genetically closest strains in Gen Bank.

- . . Identity with the most Access to
gzﬁltllseg ﬁzz;; (nucleoti fo;n)ltent GC Most of the Closely Related Stuff closely related strain at Cover GenBan
° the nucleotide level k #

PB2 2333 44.1% A/Minnesota/39/202 2(HIN1) 99.91% 99% 00203278.1
PB1 2332 41.0% A/Oregon/63/2022(H 1N1) 99.87% 99% 00462842.1
PA 2233 42.5% A/California/41/2023 (HIN1) 99.91% 98% OR007902.1
HA 1752 40.8% A/Oregon/63/2022(H 1N1) 99.83% 100% 00462844.1
NP 1565 45.2% A/Michigan/65/2022(HINT1) 99.94% 98% 00203258.1
NA 1433 41.5% A/Michigan/65/2022(HINT1) 99.93% 100% 00203259.1
M 1020 46.0% A/Human/New York/PV42740/2022 (HIN1) 99.80% 100% 0OP433198.1
NEP 890 42.5% A/Human/New York 99.78% 100% ON531176.1

/PV20745/2021 (HIN1)

(https://www.ncbi.nlm.nih.gov/nuccore/PP407268.1)
-P407275 (https://www.ncbi.nlm.nih.gov/nuccore/
PP407275.1).The raw sequence reads have been deposited
under access number PRINA1162313 in Bio Project [8].

Discussion.

The resurgence of influenza activity in Kazakhstan during
the 2022-2023 season provides an important epidemiological
context for interpreting the presented clinical case. After
a significant decline in influenza circulation during the
COVID-19 pandemic, influenza A viruses re-emerged with
higher transmission intensity in autumn 2022, mitroring
trends observed in neighbouring Russia, where A(HINI)
pdm09 strains became predominant during that period [4-8].
Although Kazakhstan reported a predominance of A(H3N2)
viruses overall, the identification of the A/Karaganda/06/2022
(HIN1)pdmO09 strain in a hospitalized child indicates localized
circulation of this subtype. This case therefore contributes
valuable evidence supporting the re-establishment of A(HIN1)
pdm09 activity in the region, demonstrating that viral diversity
extended beyond the patterns captured by national surveillance.

Clinically, this case highlights several important considerations
for influenza in pediatric patients. The child presented with
febrile convulsions and transient loss of consciousness—
manifestations commonly associated with toxic encephalopathy
during influenza infection [10-13]. A history of previous febrile
seizures likely increased neurological susceptibility, which is
consistent with data indicating that children with pre-existing
neurological vulnerabilities experience more severe neurological
manifestations during influenza [15,18]. The absence of routine
influenza vaccination may also have contributed to disease
severity, as vaccination remains the most effective measure
for reducing complications, hospitalization, and influenza-
associated neurological outcomes in young children [1,11,12].
Taken together, these clinical features underscore that even a
moderately severe course of A(HINI1)pdmO9 infection can
present with neurologic symptoms in vulnerable unvaccinated
children.

A notable aspect of this case is the therapeutic strategy. Despite
a PCR-confirmed diagnosis of influenza A(HIN1)pdm09,
the patient received only symptomatic treatment—including
antipyretic, anticonvulsant, and supportive therapy—without
administration of antiviral medication such as oseltamivir.
Current international and national pediatric guidelines
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recommend early antiviral therapy for children presenting with
moderate-to-severe influenza, suspected encephalopathy, or
neurological manifestations, as antiviral treatment is associated
with reduced duration of illness and a decreased risk of
complications [1]. In this context, withholding antiviral therapy
warrants careful consideration. Although the child showed
favorable clinical improvement, this decision may not reflect
optimal evidence-based practice and highlights the need for
ongoing efforts to ensure adherence to recommended treatment
protocols in pediatric influenza.

From a virological perspective, the genomic analysis of A/
Karaganda/06/2022 (HIN1)pdm09 offers valuable insight into
viral evolution in Central Asia. According to Table 1, the strain
demonstrated >99% nucleotide identity with contemporary
influenza A(HIN1)pdmO9 strains circulating in North America
and China [8,9,19]. This high level of similarity suggests
conserved pathogenicity and indicates that the virus remains
closely related to globally prevalent A(HIN1)pdm09 lineages.
Such genomic compatibility is also relevant for vaccination
strategies: the close relationship to vaccine reference strains
implies that existing vaccines likely retained protective
potential against this isolate, emphasizing the importance of
improving vaccination coverage. Although the table does not
report mutations associated with antiviral resistance, routine
monitoring for neuraminidase and polymerase gene mutations
remains essential, as resistance can rapidly emerge and influence
treatment decisions, particularly in pediatric populations
[5,7,16].

In summary, the clinical case of A/Karaganda/06/2022 (HIN1)
pdm09 illustrates key intersections between epidemiological
trends, clinical vulnerability, therapeutic decision-making,
and viral genomics. The case reinforces the importance of
vaccination, early antiviral therapy in children with neurological
manifestations, and continuous genomic surveillance to guide
public health responses in Kazakhstan.

Conclusion.

1. During most of the COVID-19 pandemic (2020-2022),
influenza circulation in Kazakhstan and neighbouring Russia
declined, but then returned with higher transmission rates in
autumn 2022.

2. While H3N2 strains dominated the 2022-2023 season as a
whole, in autumn 2022 strains A/HIN1 pdm09 predominated in
Russia, but data for Kazakhstan for this period are not available.


https://www.ncbi.nlm.nih.gov/nucleotide/OQ203278.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW486PE2013
https://www.ncbi.nlm.nih.gov/nucleotide/OQ203278.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW486PE2013
https://www.ncbi.nlm.nih.gov/nucleotide/OQ462842.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW48RBSR016
https://www.ncbi.nlm.nih.gov/nucleotide/OQ462842.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW48RBSR016
https://www.ncbi.nlm.nih.gov/nucleotide/OR007902.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW49B10Y016
https://www.ncbi.nlm.nih.gov/nucleotide/OR007902.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW49B10Y016
https://www.ncbi.nlm.nih.gov/nucleotide/OQ462844.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW49T1V9016
https://www.ncbi.nlm.nih.gov/nucleotide/OQ462844.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW49T1V9016
https://www.ncbi.nlm.nih.gov/nucleotide/OQ203258.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW4AAD7X013
https://www.ncbi.nlm.nih.gov/nucleotide/OQ203258.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW4AAD7X013
https://www.ncbi.nlm.nih.gov/nucleotide/OQ203259.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW4ATRCS013
https://www.ncbi.nlm.nih.gov/nucleotide/OQ203259.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW4ATRCS013
https://www.ncbi.nlm.nih.gov/nucleotide/OP433198.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW4BBFW6016
https://www.ncbi.nlm.nih.gov/nucleotide/OP433198.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW4BBFW6016
https://www.ncbi.nlm.nih.gov/nucleotide/ON531176.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW4BWHAD016
https://www.ncbi.nlm.nih.gov/nucleotide/ON531176.1?report=genbank&log%24=nucltop&blast_rank=1&RID=RW4BWHAD016

3. In December 2022, we identified the /Karaganda/06/2022
(HINT1)pdmO9 strain in a nasopharyngeal swab obtained from
a hospitalized patient (age: 3 years 3 months, male) presenting
with clinical symptoms of a respiratory infection.

4. In the presented clinical case, postpandemic influenza A/
HINIpdm 09 in the patient proceeded in a moderately severe
form, due to symptoms of toxic encephalopathy: hyperthermic,
convulsive syndrome, with short-term loss of consciousness,
moderate catarrhal symptoms. Positive dynamics was noted
against the background of anti-edema, anti-inflammatory and
symptomatic therapy.

5. Influenza: a clinically and epidemiologically underestimated
disease. Vaccination is the most effective method of preventing
influenza and its complications and reducing economic damage
to the state.
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