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Abstract

Aim. Assessing the effectiveness of new baselines and intensity thresholds of epidemics based on rates of
incidence and hospitalization with a diagnosis of “influenza” to clarify the timing of epidemics and their spread
throughout the Russian Federation against the backdrop of the COVID-19 pandemic (from 2021 to 2024).
Materials and methods. At the A.A. Smorodintsev Influenza Research Institute, the software was reformed
taking into account the need to solve the tasks set during the COVID-19 pandemic. Due to changes in influenza
surveillance in relation to the diagnosis of “influenza”, and hence the increase in the registration of influenza
cases, the baseline and threshold of epidemics were adjusted for the influenza incidence and hospitalization rates
in the surveyed cities in total (61) and for each Federal districts (over the entire population and by age groups) for
3 epidemics against the background of COVID-19 pandemic (2021-2022, 2022-2023, and 2023—-2024).
Results. A comparison of baselines calculated over the previous 6 seasons based on the incidence and
hospitalization rates of mostly clinically diagnosed influenza and new baseline levels ofincidence and hospitalization
rates of mostly laboratory-confirmed influenza during the pandemic showed minor changes in the indicators of
baseline incidence and hospitalization rates while epidemic thresholds for these indicators increased.
Conclusion. Against the backdrop of the COVID-19 pandemic during the 2020-2021 season, there was no
influenza epidemic. In 2021-2022, the A(H3N2) epidemic was of low intensity in terms of incidence, hospitalization
rates and low mortality (2 cases). In 2022-2023, the influenza A(H1N1)pdm09 and B epidemic was of moderate
intensity in terms of incidence, with a high frequency of hospitalizations and mortality (120 cases). Influenza A(H3N2)
and B epidemic in 2023—2024 was of a “very high” level in terms of the influenza incidence, but average in terms
of the frequency of hospitalizations and mortality (41 cases), with higher incidence rate compared to the previous
epidemic (0.28% and 0.19% of the total population), including persons over 15 years of age (0.19% and 0.12%).
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AHanus sanungemuin rpynna Ha poHe naHgemun COVID-19
C UCNoNib30BaHNEM yCOBEepLUIEHCTBOBAHHON CUCTEMbI
Haa3opa (¢ 2021 no 2024 rop)

Kapnoga J1.C.*, Menux M.10., Cronapos K.A., Bonuk K.M., Cronaposa T.M., JaHunexnko .M.
HayuHo-nccnepgoBatenbckuii MHCTUTYT rpunna nmeHn A.A. CmopogaurHuesa, CaHkT-TeTep6ypr, Poccua

AHHOMauus

Llenb pabotbl — oueHka adhpeKTUBHOCTU HOBbIX 6a30BbIx NMuHMIA (BJT) n noporos uHteHcusHoctu (M) annge-
MU Mo 3aboneBaemMocTy U rocnuTanuaauny ¢ AMarHo30M «rpunmny» AN yTOYHEHUS] CPOKOB 3NMAEMUIA U UX pac-
npocTpaHeHus no Tepputopumn Poccun Ha boHe naHgemmm COVID-19 (¢ 2021 no 2024 r.).

Martepuanbl u metoabl. B HAW rpunna um. A.A. CmopoamnHLeBa npoBeAeHo pedopmmnpoBaHue nporpaMmm-
Horo obecneyeHust ¢ y4éToM HeobxoaMMOCTM peLleHust NoCTaBMeHHbIX 3aaay B nepvog naHgemum COVID-19.
B cBS13n C n3MeHeHnsiM1 B HaA30pe 3a rpUnnom B OTHOLLEHMWU NMOCTAHOBKU AMarHo3a «rpunn» U yBennyeHnem
pernctpauum crnyyaes 3aboneBaHuii, 6binn oTkoppekTupoBaHbl BJT n M snuaemuin no 3abonesaemocTtu rpun-
MoM M YacToTe rocnuTanusauuni B Habniogaemom 61 ropogde v Ana kaxgoro dedepanbHOro okpyra (no Bcemy
HacerneHuio 1 Mo Bo3pacTHbIM rpynnam) 3a 3 anugemun Ha poHe naHgemumn COVID-19 (2021-2022, 2022-2023
n 2023-2024 rr.).

Pe3ynbraTbl. CpaBHeHune BJ1, paccuntaHHbIX 3a npedblayLuve 6 ce3oHOB No 3aboneBaemMoCcTu U YacToTe rocnu-
Tanusauui, B OCHOBHOM KIMMHWYECKN ANarHOCTMPOBaHHBIM rpunnom, u Hoebix BJT 3abonesaemocTtu 1 rocnutanu-
3auuu, B OCHOBHOM 1abopaTopHO NOATBEPXAEHHBIM rPUMNOM B NEPUOA NaH4EMUK, NOKa3ano He3Ha4YnTenbHbIe
n3MeHeHus B nokasatensax bJ1 3abonesaemocTtu n rocnutanuaauui, a N anugemuii No 3TMM nokasaTensm yse-
NNYNMUC.

3akntovyeHue. Ha doHe naHaemun COVID-19 B cesoH 2020-2021 rr. anugemumn rpunna He 6bino. B 2021—
2022 rr. anugemus rpunna A(H3N2) 6bina HU3KoM MHTEHCUBHOCTM MO 3a60eBaeMoCTu, YacToTe rocnuTanusaumum
1 HU3KOW netanbHocTH (2 cny4as). B 2022—2023 rr. anngemus rpunna A(H1N1)pdmO09 n B 6bina cpegHen uH-
TEHCUBHOCTY No 3ab0neBaemMoCTy C BbICOKOW YaCTOTOM rocnutanv3auui u netansHocTeio (120 cnyyaes). dnu-
aemus rpynna A(H3N2) n B B 2023-2024 rT. N0 MHTEHCMBHOCTM 3a60neBaemMocTu Obinia 04eHb BbICOKOTO YPOBHS,
HO cpegHer Mo 4actoTe rocnuTanuM3auuin u netanbHoctn (41 cnyyan), a 3aboneBaeMocTb, N0 CPaBHEHUIO C
npeabiayLien snugemuein, oemna Gonble (0,28 n 0,19% Bcero HaceneHus), B TOM 4ucne nuy ctapwe 15 net
(0,179 1 0,12%).

KnioueBble cnoBa: epunn, COVID-19, 6a3oebkie nuHuu, nopoau UHMeHcusHocmu, 3abonesaemocme, 2ocrnuma-
nusauyusi, nemarnbHoCmb

BnazodapHocms. MPUHOCUMM UCKPEHHIO Braro4apHOCTL COTPYAHMKaM TeppUTOpMasbHbIX ynpasneHuit Pocnotpe6-
Haz3opa 3a NioAoTBOPHOE COTPYAHUYECTEO.

UcmoyHuk puHaHcuposaHus. ABTOpPbI 3asBNAOT 06 OTCYTCTBUM BHELLHEro hMHaHCUPOBaHWS Npu NpoBeAeHnN 1c-
crnefoBaHus.

KoHdbriukm unmepecos. ABTOpbI AeKNapypyT OTCYTCTBMNE SBHbIX U MOTEHUMANbHbIX KOHMIMKTOB MHTEPECOB, CBS-
3aHHbIX C Nybnukaumen HacTosILLEn cTaTbu.

Anst yumupoearus: Kapnosa J1.C., MNMenux M.IO., Ctonspos K.A., Bonuk K.M., Ctonaposa T.I., QaHuneHko .M. AHa-
nv3 anvaemui rpunna Ha doHe naHgemum COVID-19 ¢ ucnonb3oBaHnem yCoBepLLEHCTBOBAHHOW CUCTEMbI HaA30pa
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Introduction

A new coronavirus infection has been circulating
in Russia for the last 4 seasons. Against this background,
to accurately determine the start of the epidemic in the
country, it is necessary to use incidence data only for
influenza, without taking into account acute respirato-
ry viral infection (ARVI), because incidence data for
ARVI and COVID-19, which significantly outnumber
influenza during the pandemic, mask the place, time of
the start and nature of the development of the influenza
epidemic. Due to the similarity of the clinical course of
influenza, COVID-19 and other acute respiratory virus-
es, according to the Government Decree of December
14, 2022 Ne 2297, testing for influenza and other acute
respiratory viruses in hospitals and polyclinics is car-
ried out within the framework of the program of state
guarantees of free medical care for citizens and simul-
taneously with the polymerase chain reaction (PCR)
test for coronavirus'.

The aim of the study is to assess the effectiveness
of new base lines and intensity thresholds of epidemics
in terms of morbidity and hospitalization with the diag-
nosis of “influenza” to clarify the timing of epidemics
and their spread across Russia against the background
of the COVID-19 pandemic (from 2021 to 2024).

Materials and methods

At the A.A. Smorodintsev Influenza Research In-
stitute, the software was reformed taking into account
the need to solve the tasks set during the SARS-CoV-2
pandemic. The introduction of a new electronic system,
based on the creation of a flexible platform, allowed us to
respond quickly by changing or adding electronic forms
to the requirements for data collection and analysis and
uploading the results to the WHO global database [1].

Previously, we calculated baselines and thresh-
olds of influenza incidence for 6 seasons (from 2016-
2017 to 2022-2023) using the moving epidemic me-
thod adopted in the European influenza surveillance
system [2, 3]. Due to changes in influenza surveillance
regarding the diagnosis of influenza and other acute
respiratory infections, and hence the increase in in-
fluenza case registration, we adjusted the baselines
and thresholds of epidemics for influenza incidence
and frequency of hospitalizations diagnosed with
influenza in the observed cities (61 in total) and for
each federal district (FD) (for the whole population
and age groups) for 3 epidemics occurring against the
background of the COVID-19 pandemic (2021-2022,
2022-2023 and 2023-2024).

! Resolution of the Government of the Russian Federation of
December 14, 2022 No. 2297 “On Amendments to Section IV of
the Program of State Guarantees of Free Medical Assistance to
Citizens for 2022 and for the Planning Period of 2023 and 2024”
(publication number: 0001202212150010).

Statistical processing of the obtained results was
carried out in the MS Excel program using Student’s
t-criterion, with significance P = 95%.

Results and discussion

Comparison of baselines calculated over the previ-
ous 6 seasons for incidence and hospitalization rates of
mostly clinically diagnosed influenza and new baseline
incidence and hospitalization rates of mostly laborato-
ry-confirmed influenza during the pandemic showed
little change in baseline incidence and hospitalization
rates, while epidemic thresholds for these indicators in-
creased (Tables 1, 2).

Monitoring for influenza incidence in the coun-
try during the 2023-2024 season showed its early
increase: as early as week 45 of 2023 (2™ week of
November), it exceeded the baseline (0.04 per 10,000
population) by 87.5% nationwide. Further, there was
a steady increase in influenza incidence for 6 weeks
with a peak (4.52 per 10,000 population) in week 51
of 2023. From the following week, the incidence be-
gan to decline but remained at a low level until week
18. The incidence rate at the peak of the epidemic
(2023-2024) was 2.5 times higher than the 2022-2023
epidemic. The intensity of the last season’s influenza
epidemic was very high, while in the previous epi-
demic it was intermediate (Fig. 1).

Monitoring the incidence in different age groups
of the population

In the 2023-2024 influenza season, influenza in-
cidence exceeded the baseline in week 45 simultane-
ously in all age groups. Peak incidence was recorded
in week 51 simultaneously in pediatric age groups
and among persons over 15 years of age. The intensi-
ty of influenza incidence at the peak of the epidemic
exceeded the very high intensity threshold in all age
groups except children 0-2 years of age, in whom
it was high. From week 52 onwards, incidence be-
gan to decline in all age groups, but remained above
post-epidemic baseline in children 0—2 and 3-6 years
of age until week 15 (inclusive), and among children
7—-14 years of age and persons 15+ years of age until
week 18.

During the 2023-2024 epidemic period, 0.27%
of the total population of the observed cities (150,439
persons) became ill with influenza, including 0.88%
of children aged 0-2 years, 0.8% of children aged 3—6
years, 0.57% of children aged 7—14 years, and 0.19% of
persons aged 15 years and older. During the 20222023
epidemic period, 0.19% of the total population of the
monitored cities (105,881 persons) became ill with in-
fluenza, including 0.81% of children aged 0-2 years,
0.66% of children aged 3—6 years, 0.46% of children
aged 7-14 years, and 0.12% of persons aged 15 years
and older (Fig. 2).
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Table 1. Baselines and thresholds of influenza incidence rate, per 10,000

2016-2017 — 2022-2023 2021-2022 — 2023-2024
Parameter age, years age, years
total total
0-2 3-6 7-14 15+ 0-2 3-6 7-14 15+
Russia
BL pre-epidemic 0,05 0,23 0,13 0,08 0,04 0,04 0,23 0,13 0,05 0,03
post-epidemic 0,04 0,21 0,17 0,09 0,04 0,05 0,28 0,19 0,10 0,04
medium 0,36 1,32 1,40 0,72 0,21 0,92 3,87 3,84 2,60 0,40
IT  high 1,12 5,39 4,38 2,35 0,65 2,95 9,83 9,28 6,91 1,92
very high 1,46 7,20 5,69 3,07 0,84 3,85 12,47 11,69 8,81 2,59
Central Federal District
L pre-epidemic 0,06 0,24 0,24 0,13 0,03 0,05 0,20 0,13 0,07 0,05
post-epidemic 0,03 0,12 0,12 0,05 0,02 0,05 0,11 0,16 0,08 0,02
medium 0,15 0,57 1,01 0,68 0,17 1,42 5,37 6,94 5,26 0,59
T high 1,82 9,56 9,25 5,32 1,21 3,97 16,44 18,35 13,70 1,94
very high 2,56 13,54 12,89 7,38 1,67 5,10 21,33 2339 17,42 2,54
Southern Federal District
BL pre-epidemic 0,06 0,12 0,16 0,15 0,07 0,07 0,11 0,11 0,26 0,06
post-epidemic 0,06 0,25 0,17 0,08 0,06 0,06 0,34 0,14 0,16 0,06
medium 0,47 1,89 1,74 0,73 0,27 0,57 3,43 2,20 0,81 0,28
IT high 1,02 5,15 3,73 1,56 0,68 2,20 7,70 6,07 4,43 1,53
very high 1,27 6,60 4,61 1,93 0,86 2,92 9,59 7,78 6,04 2,08
Northwest Federal District
BL pre-epidemic 0,03 0,16 0,17 0,07 0,02 0,03 0,16 0,15 0,03 0,02
post-epidemic 0,05 0,26 0,26 0,20 0,04 0,07 0,31 0,31 0,24 0,04
medium 0,36 1,31 1,38 0,93 0,21 0,54 3,56 2,90 2,24 2,42
7 high 1,16 5,06 4,02 2,49 0,77 6,31 10,40 10,96 9,86 8,31
very high 1,51 6,72 5,18 3,17 1,02 8,85 13,43 14,53 13,22 10,91
Far Eastern Federal District
BL pre-epidemic 0,17 0,31 0,30 0,30 0,10 0,16 0,34 0,16 0,21 0,12
post-epidemic 0,11 0,66 0,60 0,24 0,08 0,11 0,83 0,70 0,30 0,10
medium 0,91 3,07 2,69 1,45 0,58 1,56 6,27 5,33 3,74 0,80
IT high 2,04 8,45 6,62 4,15 1,27 3,63 14,15 11,68 7,71 2,27
very high 2,54 10,83 8,36 5,34 1,58 4,54 17,64 14,49 9,47 2,91
Siberian Federal District
BL pre-epidemic 0,02 0,09 0,09 0,03 0,01 0,02 0,09 0,08 0,03 0,01
post-epidemic 0,04 0,17 0,14 0,08 0,02 0,05 0,13 0,14 0,08 0,03
medium 0,40 1,77 1,49 0,80 0,21 0,53 3,14 2,03 1,53 0,20
IT high 0,75 4,43 2,95 1,91 0,41 1,24 6,83 3,81 2,85 0,75
very high 0,90 5,60 3,59 2,40 0,50 1,55 8,47 4,60 3,43 0,99
North Caucasian Federal District
BL pre-epidemic 0,03 0,14 0,29 0,22 0,03 0,19 0,27 0,29 0,20 0,53
post-epidemic 0,04 0,14 0,39 0,11 0,04 0,06 0,49 0,23 0,27 0,04
medium 0,17 2,83 2,38 0,77 0,13 0,41 6,24 4,68 3,28 1,02
IT  high 2,23 7,55 7,70 6,27 1,68 833 10,66 10,84 10,40 3,30

very high 3,15 9,63 10,04 8,69 2,37 4,63 12,61 13,56 13,55 4,30
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End of the Table 1

Parameter

2016-2017 — 2022-2023

2021-2022 — 2023-2024

age, years age, years
total total
0-2 3-6 7-14 15+ 0-2 3-6 7-14 15+
Ural Federal District
BL pre-epidemic 0,03 0,07 0,06 0,03 0,03 0,03 0,12 0,08 0,05 0,02
post-epidemic 0,04 0,09 0,10 0,04 0,04 0,04 0,09 0,06 0,02 0,05
medium 0,23 0,24 0,33 0,28 0,24 0,26 1,02 0,65 0,51 0,35
IT high 0,59 1,26 1,10 0,71 0,60 1,23 818 2,70 1,74 1,17
very high 0,76 1,71 1,44 0,90 0,76 1,65 4,07 3,61 2,27 1,54
Volga Federal District
BL pre-epidemic 0,02 0,12 0,10 0,03 0,02 0,01 0,14 0,08 0,02 0,01
post-epidemic 0,05 0,30 0,18 0,09 0,04 0,06 0,32 0,16 0,07 0,04
medium 0,37 1,40 1,32 0,56 0,23 0,74 2,57 2,57 2,06 0,42
7 high 0,95 3,53 2,76 2,08 0,67 2,68 10,73 7,75 5,24 1,87
very high 1,21 4,48 3,40 2,75 0,86 354 1434 10,03 6,65 2,51
Table 2. Baselines and thresholds for rates of hospitalization with “influenza”, per 10,000
2016—-2017 — 2022-2023 2021-2022 — 2023-2024
Parameter age, years total age, years
el oo | 3 | 714 | 15+ 02 | 36 | 7-14 | 15+
Russia
BL pre-epidemic 0,03 0,15 0,09 0,05 0,03 0,01 0,11 0,04 0,02 0,01
post-epidemic 0,03 0,14 0,11 0,06 0,03 0,02 0,25 0,07 0,03 0,01
medium 0,24 1,13 0,91 0,42 0,14 0,27 1,92 1,18 0,55 0,13
high 0,49 3,04 1,86 0,80 0,29 0,62 4,24 2,35 1,01 0,35
T very high 0,60 3,89 2,28 0,97 0,35 0,77 5,26 2,87 1,22 0,45
Central Federal District
pre-epidemic 0,04 0,19 0,19 0,08 0,02 0,01 0,13 0,07 0,03 0,01
BL  post-epidemic 0,02 0,09 0,07 0,03 0,01 0,02 0,10 0,08 0,05 0,01
medium 0,15 0,78 0,81 0,40 0,10 0,30 2,12 1,69 0,74 0,11
IT high 0,45 3,82 2,67 1,03 0,23 0,69 5,59 3,79 1,41 0,30
very high 0,58 5,16 3,49 1,31 0,29 0,86 7,12 4,71 1,71 0,39
Southern Federal District
BL pre-epidemic 0,06 0,1 0,15 0,14 0,06 0,06 0,10 0,11 0,08 0,03
post-epidemic 0,05 0,21 0,72 0,07 0,04 0,05 0,25 0,11 0,13 0,05
medium 0,45 1,93 1,71 0,68 0,24 0,47 3,32 1,95 0,83 0,20
IT high 0,96 5,09 3,69 1,52 0,60 1,00 6,22 3,01 1,52 0,65
very high 1,18 6,49 4,57 1,89 0,76 1,24 7,51 3,47 1,82 0,84
Northwest Federal District
BL pre-epidemic 0,02 0,20 0,15 0,06 0,01 0,03 0,23 0,16 0,07 0,02
post-epidemic 0,03 0,19 0,18 0,17 0,03 0,04 0,17 0,16 0,09 0,02
medium 0,24 1,21 0,94 0,56 0,13 0,33 1,91 1,21 0,78 0,37
T high 0,71 3,82 2,32 1,29 0,46 0,92 5,08 2,93 1,67 0,77
very high 0,91 4,97 2,93 1,62 0,60 1,18 6,48 3,70 2,06 0,94
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End of the Table 2
2016-2017 — 2022-2023 2021-2022 — 2023-2024
Parameter age, years total age, years
total 0-2 3-6 7-14 15+ 0-2 3-6 7-14 15+
Far Eastern Federal District
BL pre-epidemic 0,13 0,23 0,23 0,24 0,09 0,00 0,08 0,14 0,12 0,07
post-epidemic 0,08 0,41 0,36 0,12 0,06 0,07 0,74 0,19 0,22 0,08
medium 0,62 2,40 1,62 0,87 0,42 0,62 3,50 1,70 0,92 0,38
7 high 1,28 6,20 3,70 1,80 0,86 1,43 7,75 4,10 2,02 0,95
very high 1,57 7,88 4,61 2,21 1,05 1,79 9,63 5,15 2,51 1,20
Siberian Federal District
BL pre-epidemic 0,02 0,08 0,07 0,03 0,01 0,01 0,13 0,03 0,03 0,00
post-epidemic 0,02 0,14 0,11 0,06 0,01 0,02 0,08 0,07 0,03 0,01
medium 0,21 1,33 0,81 0,36 0,09 0,22 2,26 0,79 0,38 0,07
IT high 0,43 3,31 1,65 0,73 0,22 0,46 4,50 1,68 0,58 0,23
very high 0,53 4,19 2,03 0,89 0,28 0,57 5,48 2,08 0,66 0,30
North Caucasian Federal District
BL pre-epidemic 0,01 0,00 0,18 0,17 0,02 0,00 0,00 0,00 0,14 0,00
post-epidemic 0,02 0,14 0,25 0,06 0,03 0,01 0,35 0,00 0,00 0,00
medium 0,15 2,00 1,42 0,74 0,10 0,08 3,29 1,48 1,44 0,15
IT high 0,67 4,46 3,39 1,67 0,45 0,70 5,12 3,93 2,18 0,56
very high 0,91 5,54 4,26 2,08 0,60 0,98 5,94 5,01 2,51 0,75
Ural Federal District
BL pre-epidemic 0,01 0,06 0,05 0,02 0,02 0,00 0,05 0,04 0,02 0,00
post-epidemic 0,02 0,08 0,03 0,00 0,03 0,03 0,00 0,00 0,00 0,01
medium 0,11 0,21 0,16 0,06 0,14 0,07 0,49 0,29 0,04 0,09
IT high 0,27 0,82 0,46 0,22 0,30 0,26 3,32 0,91 0,45 0,20
very high 0,34 1,09 0,59 0,29 0,37 0,34 4,57 1,18 0,62 0,25
Volga Federal District
BL pre-epidemic 0,02 0,12 0,10 0,03 0,02 0,01 0,08 0,06 0,01 0,01
post-epidemic 0,03 0,23 0,14 0,08 0,02 0,02 0,15 0,04 0,02 0,01
medium 0,24 1,05 0,76 0,32 0,16 0,22 1,38 0,70 0,31 0,15
T high 0,44 2,50 1,58 0,67 0,28 0,57 4,26 1,89 0,86 0,35
very high 0,53 3,15 1,94 0,83 0,34 0,72 5,53 2,41 1,11 0,45

Geographical spread of the epidemic,
its intensity in different Federal Districts

The epidemic started first of all (week 43) in the
cities of the Urals Federal District; in week 44 it was
registered in the other 3 Federal Districts (North-West-
ern, Volga and Central), in week 46 in the Siberian
Federal District, in week 47 in the Far Eastern Federal
District, in week 49 in the Southern Federal District,
and last of all in the North Caucasus Federal District
(week 51).

The peak incidence was reached earliest (week 50)
in the Far Eastern Federal District (4.6 per 10,000 pop-
ulation), in week 51 in the Northwestern (11.56), Cen-

tral (5.41) and Ural Federal Districts (1.91), in week
52 in the Siberian Federal District (1.59), in week 2 in
the Volga Federal District (3.57), and in week 5 in the
North Caucasus (4.94) and Southern Federal Districts
(3.86). The influenza epidemic ended earliest (at week
13) in the Siberian and Far Eastern FDs, at week 14 in
the Volga and North Caucasus FDs, at week 17 in the
Southern FD, and at week 19 in the Central FD; how-
ever, in the Northwestern and Ural FDs, influenza in-
cidence remained above their post-epidemic baselines
at week 19. Thus, the duration of the epidemic in the
districts varied from 16 weeks in the North Caucasus
FD to 29 weeks in the Urals FD.
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Incidence intensity at the peak of the epidemic

The intensity of influenza incidence at the peak of
the epidemic was very high, far exceeding the threshold
of this level, in the Northwestern FD (11.6 vs. 8.85 per
10,000 of the population) and Southern FD (3.9 vs. 2.92
per 10,000 of the population); in the other FDs it also
reached a fairly high level but only slightly exceeded
this threshold (Fig. 3).

0,8 10,77

0000 000000000000000000000000000000000000000000060000000000000000000000000000000000000000000000000000

Hospitalization per 10 000

Hospitalization rates

An increase in the frequency of influenza hospi-
talizations led to the exceeding of the BL at week 45,
at the same time as the onset of the upsurge. Hospi-
talization peaked (0.55 per 10,000 of the population)
at week 51, when it exceeded the medium intensity
threshold. Thereafter, hospitalization rates declined
and were low intensity from week 6 and below base-
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Fig. 4. Dynamics of the frequency of hospitalization of patients diagnosed with influenza in seasons
2021-2022, 2022—-2023, and 2023-2024.
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line from week 15 (Fig. 4). The decrease in hospi-
talization rates from March to May is apparently ex-
plained by the predominant circulation of influenza B
virus at this time and a milder course of the disease
than in influenza A(H3N2).

During the epidemic period, 0.05% of the to-
tal population was hospitalized, including 0.32%
of children aged 0-2 years, 0.16% of children aged
3—6 years, 0.07% of children aged 7-14 years, and
0.02% of persons aged 15—64 years and 0.05% of per-
sons over 65 years. The proportion of persons hospi-
talized during the epidemic period from the number
of influenza cases averaged about 17.3%, including
35.9% among children aged 0-2 years, 19.6% among
3-6 years, 12.6% among 7-14 years, 12.7% among
persons aged 15-64 years, and 26.7% among persons
over 65 years old.
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Influenza martality rates

In the 2023-2024 season, 41 deaths from labora-
tory-confirmed influenza were reported: 39 cases of in-
fluenza A(H3N2) and 2 cases of influenza A(H3N2)+-
COVID-19. This season, deaths were recorded from week
47 of 2023 through week 15 0of 2024 (November through
April) and only from influenza A(H3N2), i.e., during
its circulation period. Deaths from mixed A(H3N2) and
COVID-19 infection were reported in January and April.
There were no deaths from influenza B, despite its pre-
dominant circulation from March to May.

During the previous epidemic in the 2022-2023
season, when influenza A(HIN1)pdm09 was the main
causative agent, 120 influenza-related deaths were labo-
ratory-confirmed: 103 from influenza A(HIN1)pdm09,
6 from influenza B, 1 from influenza A(H3N2) and 10
from influenza A (not subtyped).

56,1

2022-2023 2023-2024
Age, years
n=120 n=41
66

55,8

123456 7 8
2021-2022

1234567 8
2022-2023

2023-2024

Fig. 6. Age structure and structure of background pathology of those who died from laboratory confirmed influenza
during the epidemic in 2021-2024.

1 — obesity; 2 — diabetes; 3 — immunodeficiencies; 4 — diseases of internal organs; 5 — cardiovascular pathology;
6 — chronic lung diseases; 7 — diseases of the central nervous system; 8 — pregnancy.
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It should be noted that in the 2021-2022 epidemic,
where only influenza A(H3N2) virus was the pathogen,
only 2 deaths from laboratory-confirmed influenza
were reported (Fig. 5).

The age structure of those who died in the last sea-
son was dominated by elderly people aged 65+ years
(56.1%; p < 0.05). The proportion of the deceased aged
4264 years was 24.3%, the proportion of children un-
der 6 years of age was 4.8%, and 7-14 years of age
was 4.8% of the total number of the dead (Fig. 6). Pa-
tients with cardiovascular disease accounted for 66.0%
(p <0.05) and internal diseases for 44.0% (p < 0.05) of
the deaths, which is associated with an increase in the
elderly during the last epidemic. Other risk factors for
fatal outcomes were such comorbidities as chronic lung
diseases (17.1%) and immunodeficiency conditions
(17.1%).

Comparison of influenza, ARVI and COVID-19
incidence dynamics showed alternation of influenza
and COVID-19 pathogens (Fig. 7). In the 2021-2022
season, the Delta genetic variant wave preceded a
low-intensity influenza A(H3N2) epidemic, which in
turn was succeeded by a high-intensity Omicron genet-
ic variant epidemic. In the 2022-2023 season, the epi-
demic caused by the daughter Omicron genetic variants

was replaced by an influenza A(HIN1)pdm09 and B
epidemic of medium intensity in terms of incidence. It
was not until the 2023-2024 season that the COVID-19
wave and the A(H3N2) and B epidemics began simulta-
neously, with the COVID-19 wave being of low inten-
sity and the influenza A(H3N2) and B epidemics being
of very high intensity.

Other researchers provide data indicating possible
interference of SARS-CoV-2, influenza and other ARVI
pathogens with each other according to both sentinel
and traditional surveillance data [4—6].

The peculiarity of the 2023-2024 influenza epi-
demic was an early onset (in week 45 of 2023), as in
other influenza epidemics against the background
of COVID-19 circulation (in 2021 — in week 45, in
2022 — in week 47). Early onset of influenza epide-
mics during COVID-19 circulation was also noted in
Belarus; the influenza epidemic season of 2021-2022
and 2023-2024 started from week 47, and in Tashkent,
the influenza epidemic season of 2023-2024 started
from week 44 [7-9].

Such an early onset of influenza epidemics has
been observed only in the history of influenza pande-
mics: influenza pandemic A/Singapore/57(H2N2)
began in the 39" calendar week of 1957, pandemic
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Fig. 7. Comparison of the incidence dynamics of influenza, ARVI and COVID-19 in the surveyed cities
during the seasons from 2021 to 2024.
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A/USSR/90/77(HINT1) began in November 1977, and
pandemic A/California/09(HIN1) began in the 39" ca-
lendar week of 2009 [10-14].

It can be assumed that the early onset of influen-
za pandemics could be due to antigenic novelty of the
pandemic influenza viruses, A/Singapore/57(H2N2),
A/California/O9(HINT), to which the majority of the
population was not immune, and, during the COVID-19
pandemic, due to decreased immunity to influenza in
the population that had previously been infected with
COVID-19.

Conclusion

Comparison of baselines calculated for 6 seasons
before the COVID-19 pandemic and new BLs and Pls
of epidemics in terms of incidence and PCR-confirmed
influenza hospitalizations calculated for 3 epidemics
against the background of the COVID-19 pandemic
showed little change in baselines, while the intensity
thresholds increased.

There was no influenza epidemic in the background
of COVID-19 pandemic in the first season (2020-2021).
In the 2021-2022 season, the A(H3N2) monoethiology
epidemic was of low intensity in terms of morbidity
and hospitalization rate, as well as low mortality (2 cas-
es). In the 2022-2023 season, the influenza A(HIN1)
pdm09 and B epidemic was of medium intensity in
terms of incidence, with a high incidence of hospital-
izations and high lethality (120 cases). The influenza
A(H3N2) and B epidemic in the 20232024 season was
of very high intensity in terms of influenza incidence,
but medium in terms of hospitalization rate and mor-
tality (41 cases). The incidence of the latter, compared
to the previous epidemic, was higher (0.28 and 0.19%
of the total population), including persons older than
15 years (0.19 and 0.12%). Thus, the influenza A(HIN1)
pdmO9 virus still remains the main cause of fatalities.

One of the reasons for the high incidence of influ-
enza in the last epidemic may be the increase in influ-
enza registration with increased PCR testing for influ-
enza. The influence of interference between influenza
and COVID-19 cannot be ruled out, with a decrease in
COVID-19 incidence and an increase in influenza inci-
dence in the last season.
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