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Abstract 
The purpose of this work was to determine the characteristics of the circulation of acute respiratory viral infection 
(ARVI) pathogens during the epidemic season of 2023–2024 in the WHO regions and Russian Federation.
Materials and methods. The article uses virological, immunological, and statistical methods, analytical material 
from the WHO website, to assess the circulation of ARVI pathogens in the Russian Federation and WHO regions.
Results. The detection rate of positive samples in clinical materials was as follows: influenza viruses – 7.7%, 
ARVI – 17.1% and SARS-CoV-2 – 6.5%. According to antigenic and molecular genetic properties, the population of 
the dominant subtype of the influenza A(H3N2) virus was heterogeneous and differed from the vaccine strain. The 
favorable sensitivity profile of epidemic strains to drugs with antineuraminidase activity (oseltamivir and zanamivir) 
and cap-dependent endonuclease inhibitor (baloxavir marboxil) was preserved. There was a tendency to increase 
the activity of respiratory pathogens such as HPIV, HAdV, HRsV, HRV, HCoV and HMPV. WHO experts have 
developed recommendations on the composition of influenza vaccines for the countries of the Northern and the 
Southern hemispheres with the replacement of the component of the influenza A(H3N2) virus: A/Darwin/9/2021 
with A/Thailand/8/2022 and А/Croatia/13601RV/2023 accordingly. Cases of human infection with avian and swine 
influenza viruses continue to be registered.
Conclusion. Against the background of a relatively low circulation of new SARS-CoV-2 variants in the 2023-2024 
season, epidemic activity of influenza viruses was recorded in the countries of the Northern hemisphere at the 
traditional time. Globally, its onset was associated with the influenza A(H3N2) virus, followed by an increase in the 
activity of the influenza A(H1N1) pdm09 virus and influenza B. As in previous seasons, differences in the proportion 
of influenza viruses in WHO regions, including cities of the Russian Federation, were traced.
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Резюме
Цель настоящей работы заключалась в определении особенностей циркуляции возбудителей острых ре-
спираторных вирусных инфекций (ОРВИ), в том числе вирусов гриппа и SARS-CoV-2, в период эпидемиче-
ского сезона 2023–2024 гг. в регионах Всемирной организации здравоохранения (ВОЗ) и ряде регионов РФ. 
Материалы и методы. В статье использованы вирусологические, иммунологические и статистические 
методы, а также аналитический материал сайта ВОЗ для оценки особенностей циркуляции возбудителей 
ОРВИ в регионах ВОЗ и на отдельных территориях РФ.
Результаты. Частота выявления положительных проб в клинических материалах составила: вирусов грип-
па 7,7%, ОРВИ – 17,1% и SARS-CoV-2 – 6,5%. По антигенным и молекулярно-генетическим свойствам 
популяция доминирующего подтипа вируса гриппа A(H3N2) была гетерогенной и отличалась от вакцинного 
штамма. Сохранен благоприятный профиль чувствительности эпидемических штаммов к препаратам с ан-
тинейраминидазной активностью (осельтамивиру и к занамивиру) и ингибитору кэп-зависимой эндонуклеа-
зы (балоксавиру марбоксилу). Отмечена тенденция к росту активности таких респираторных патогенов, как: 
HPIV, HAdV, HRsV, HRV, HCoV и HMPV. Экспертами ВОЗ выработаны рекомендации по составу гриппозных 
вакцин для стран Северного и Южного полушарий с заменой компонента вируса гриппа A(H3N2): А/Дар-
вин/9/2021 на A/Таиланд/8/2022 и А/Хорватия/10136RV/2023 соответственно. Продолжают регистрировать 
случаи инфицирования людей вирусами гриппа птиц и свиней.
Заключение. На фоне относительно низкой циркуляции новых вариантов SARS-CoV-2 в сезоне 2023-
2024гг., в странах Северного полушария регистрировали эпидемическую активность вирусов гриппа в тра-
диционные сроки. В глобальном масштабе его начало было связано с вирусом гриппа A(H3N2), затем ре-
гистрировали рост активности вируса гриппа A(H1N1) pdm09 и гриппа В. Прослежены, как и в предыдущие 
сезоны, различия по долевому участию вирусов гриппа в регионах ВОЗ, в том числе, и по городам РФ.

Ключевые слова: эпидемический сезон 2023–2024 гг.; грипп; SARS-CoV-2; ОРВИ; антигенные свойства; 
генетические свойства; состав гриппозных вакцин для стран Северного полушария 
(2024–2025 гг.)
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Этическое утверждение. Исследование проводилось при добровольном информированном согласии 
пациентов. Протокол исследования одобрен Этическим комитетом ГБУЗ г. Москвы «Инфекционная клиническая 
больница № 1 Департамента здравоохранения города Москвы» (Протокол № 8 от 28.12.2022).

1COVID-19 epidemiological update – 9 October 2024. Edi-
tion 172. Available at: https://www.who.int/publications/m/item/
covid-19-epidemiological-update-edition-172
2Risk assessments and summaries of influenza at the human-animal 
interface. Available at: https://www.who.int/teams/global-influenza-
programme/avian-influenza/monthly-risk-assessment-summary. 

Introduction
Against the background of the continuous circulation 

of the new SARS-CoV-2 coronavirus, the activity of oth-
er respiratory pathogens, including influenza, during the 
last 3 epidemic seasons (2020‒2023) was lower compared 
to the pre-pandemic period due to COVID-19 [1‒4]. De-
spite this, variability of SARS-CoV-2 and influenza vi-
rus populations was noted, which could not but affect the 
features of the epidemic process of acute respiratory viral 
infections (ARVI) in the post-COVID period1 [5, 6]. The 
study of the peculiarities of variability of viral pathogens, 
as well as the ability to predict evolutionary relationships 
can increase the level of control over the pathogens of 
acute respiratory viral infections and, first of all, influenza 
and SARS-CoV-2 viruses, for which vaccines have been 
developed [7]. When continuing the previously conduct-
ed annual studies, the assessment of the specific features 
of the development of the 2023‒2024 influenza epidemic 
by frequency of occurrence and spectrum of respiratory 
pathogens in individual territories of the Russian Federa-
tion, as well as in the regions of the World Health Organi-
zation (WHO) was of certain interest. There is an obvious 
necessity to analyze the results of the study of evolution-
ary variability of avian and swine influenza viruses, cases 
of which were detected in humans in different countries 
of the world, to assess the risks of overcoming the inter-
species barrier and the possible formation of a new pan-
demic variant2. 

The aim of the present study was to determine the 
peculiarities of circulation of ARVI pathogens, including 
influenza and SARS-CoV-2 viruses, during the epidemic 
season 2023‒2024 in a number of regions of the Russian 
Federation and the WHO.  

Materials and methods
Collection of data on incidence and laboratory 

diagnosis of ARVI pathogens. Within the framework 
of epidemiological surveillance over the circulation of 
influenza and ARVI viruses in the Russian Center for 
Ecology and Epidemiology of Influenza (CEEI) of the 
D.I. Ivanovsky Institute of Virology of the N.F. Gamaleya 
NRCEM of the Russian Ministry of Health in cooperation 
with 10 reference bases represented by territorial 
departments and Centers of Hygiene and Epidemiology 
of Rospotrebnadzor in the European part (Novgorod 
Veliky, Lipetsk, Vladimir, Yaroslavl, Penza, Cheboksary), 
the Urals (Orenburg), Siberia (Tomsk) and the Far East 
(Birobidzhan and Vladivostok), we analyzed incidence  

and hospitalization rates in different age groups of the 
population, as well as the results of laboratory diagnosis 
of respiratory pathogens. The observation period was 
from week 40 (October) of 2023 to week 39 (September) 
of 2024. 

Analysis of influenza and ARVI incidence in different 
age groups, isolation of influenza viruses, reverse 
transcription polymerase chain reaction (RT-PCR), 
hemagglutination inhibition reaction, assessment 
of sensitivity to anti-influenza drugs, and statistical 
processing of the results obtained have been described 
in previous studies [1, 2]. Within the scope of traditional 
surveillance, the volume of studies using laboratory 
methods amounted to: 44,719 clinical samples/isolates/
strains for influenza viruses, 40,277 clinical samples for 
ARVI, and 30,890 clinical samples for SARS-CoV-2.

Whole genome amplification of influenza A and B 
viruses was performed according to the previously 
described methodology [8, 9]. The complementary DNA 
library was prepared using the SQK-LSK109 kit (Oxford 
Nanopore, UK) followed by sequencing on a MinION 
instrument (Oxford Nanopore, UK). Bioinformatic data 
processing was performed using the guppy ver.6.3.8, 
porechop ver.0.2.4, nanofilt ver.2.3.0, minimap2 ver.2.24, 
medaka ver.1.7.2 and bcftools ver.1.13 software packages.

Results

From October 2023 (week 40) to Septem-
ber 2024 (week 39) in the territories cooperating with 
CEEG, it was registered that the epidemic threshold of 
ARVI incidence in relation to the average indicator for 
the Russian Federation (72.6 per 10 thousand population) 
was exceeded in the periods of weeks 47‒52 of 2023, as 
well as weeks 2‒7, 9 and 11 of 2024. The maximum in-
cidence rate for the total population (average value based 
on the data of 10 cities of the Russian Federation) was 
registered on week 51 of 2023 (135.9) – in the same pe-
riod as in the previous season, but with a lower indica-
tor (157.0). During this period, the frequency of positive 
samples for respiratory pathogens was 34.2%, including 
influenza viruses – 18.9%, SARS-CoV-2 – 5.7%, other 
ARVI – 9.6%. 

The average incidence rate of acute respiratory viral 
infections for the whole season was slightly lower 
compared to that of the previous period (69.1 and 71.6, 
respectively); at the same time, a slight increase was noted 
in children 0‒2 years of age (mean 303.1 with an interval 
of 6.9‒553.8 and 294.4 (9.2‒475.2), respectively); in other 
age groups, a decrease was noted: In children 3‒6 years 
(264 (6.4‒409.6) and 273.9 (10.5‒425.4), respectively), 
school children (137.6 (5.5‒225.6) and 141.4 (9.4‒218.3), 
respectively) and adults (41.6 (29.0‒58.3) and 43.6 
(19.4‒54.3), respectively). 

Dynamics of the frequency of positive findings for 
influenza A and B viruses, SARS-CoV-2 and acute re-
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spiratory viruses (including: human parainfluenza virus-
es types 1, 2, 3 and 4 (HPIV); human adenoviruses of 
groups B, C and E ((HAdV); human respiratory syncytial 
virus (HRSV); human rhinovirus (HRV); human bocavi-
rus (HBoV); human metapneumovirus (HMPV); human 
Coronavirus (HCoV)) by RT-PCR during October 2023 – 
September 2024 is presented in Fig. 1.

The epidemic season of 2023‒2024, as well as the 
previous one, started with high rates of positive samples 
for acute respiratory viruses of non-influenza etiology 
(28.3%). Against the background of decreasing activity 
of ARVI pathogens and relatively low frequency of posi-
tive samples for SARS-CoV-2 (up to 9.1%), there was an 
increase in the activity of influenza viruses with the max-
imum number of positive samples (31.5%) during the 1st 
week of 2024. These data indicate high epidemic activity 
of influenza viruses during this period and correlate with 
the incidence of ARVI. 

During weeks 3‒24 of 2024, an increase in the activi-
ty of other respiratory pathogens was registered with the 
maximum rate of positive samples up to 26.0%; and up to 
week 27 of 2024, the rate of positive samples was not less 
than 10.0%. An increase in rates was also noted between 
week 37 and 39 of 2024 (up to 14.1%).

The highest SARS-CoV-2 activity was seen between 
weeks 11‒16 of 2024. 

The frequency of positive findings by PCR between 
week 40 of 2023 and week 26 of 2024 was: 7.7% (out 
of 38,070 subjects) for influenza, 17.1% (out of 33,869 
subjects) for ARVI, and 6.5% (out of 26,257 sub-
jects) for SARS-CoV-2; in the period of June‒Septem-
ber 2024 (week 27‒39 of 2024) the rates were significant-
ly lower and amounted to: 9.7% (out of 6408 examined) 
for ARVI and 4.9% for SARS-CoV-2 (out of 4633 exam-
ined). At the same time, their activity varied in different 
cities of the Russian Federation (Table 1). 

The highest frequency of positive influenza samples 
was observed in Moscow, Vladivostok, Tomsk and Biro-
bidzhan; SARS-CoV-2 – in Moscow, Cheboksary, Vlad-
ivostok and Yaroslavl. HRV (5.9%), HRSV (2.4%) and 
HCoV (2.1%) were considered the top three “leaders” in 
the structure of seasonal acute respiratory viral infections, 
with higher rates of positive samples for HPIV detected 
in Birobidzhan, Vladimir and Yaroslavl; for HAdV – in 
Moscow, Birobidzhan and Yaroslavl. Moscow, Birobid-
zhan and Yaroslavl; HRV – in Moscow, Birobidzhan and 
Vladivostok; HCoV – in Yaroslavl, Moscow and Vladi-
mir; HBoV – in Vladimir, Vladivostok and Birobidzhan; 
HMPV – in Yaroslavl, Orenburg and Birobidzhan.  

At the same time, the regions of Russia did not differ in 
the proportion of influenza virus types/subtypes (Fig. 2). 
Influenza A virus dominated in the 2023‒2024 season in 
all territories cooperating with the NRCEM CEEI. In the 
structure of influenza A virus, A(H3N2) was most active, 
with a share of 95.0%. Influenza B virus strains were de-
tected only in 5.0% of cases, while in certain cities its 
activity was higher compared to other cities in the Euro-
pean part of the Russian Federation: in Moscow (10.3%), 
Lipetsk (15.3%), Vladimir (7.5%), Yaroslavl (5.5%) and 
Vladivostok (8.7%).

The results of antigenic characterization of epidem-
ic strains are presented in Table 2. The studies were 
conducted with respect to influenza viruses included in 
the vaccines for the Northern Hemisphere countries in 
the 2023‒2024 season3.
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Fig. 1. Dynamics of the frequency of detection of positive samples for virus respiratory pathogens (%) in clinical samples by RT-PCR during 
epidemic season 2023–2024.

Рис. 1. Динамика частоты выявления положительных образцов на вирусные респираторные возбудители (%) в клинических матери-
алах методом ОТ-ПЦР в период эпидемического сезона 2023–2024 гг.

3Recommendations announced for influenza vaccine 
composition for the 2024-2025 northern hemisphere influenza 
season; 2024. Available at: https://www.who.int/ru/news/item/23-
02-2024-recommendations-announced-for-influenza-vaccine-
composition-for-the-2024-2025-northern-hemisphere-influenza-
season
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Table 1. The results of PCR diagnostics of influenza, SARS-CoV-2 and some acute respiratory infections in the period October 2023 – September 
2024 at the Centre of Ecology and Epidemiology of Influenza (CEEI) in National Research Centre of N.F. Gamaleya and in the territories of the 
Russian Federation cooperating with it
Таблица 1. Результаты ПЦР-диагностики гриппа, SARS-CoV-2 и некоторых ОРВИ в период октября 2023 г. – сентября 2024 г. в ЦЭЭГ  
НИЦЭМ им. Н.Ф. Гамалеи и на сотрудничающих с ним территориях РФ

Canters of Hygiene  
and Epidemiology

of cities,
regions, republics
Центры гигиены  
и эпидемиологии

городов, областей, 
республик 

The number of samples examined for the presence of respiratory pathogens by RT-PCR
Число образцов, изученных на наличие респираторных патогенов методом ОТ-ПЦР 

influenza viruses
грипп

acute respiratory infections, seasonal
ОРВИ, сезонные SARS-CoV-2

number  
of samples

число 
образцов

% 
«+»

number  
of samples

число  
образцов

HPIV
% «+»

HAdV
% «+»

HRsV
% «+»

HRV
% «+»

HCoV
% «+»

HBoV
% «+»

HMPV
% «+»

number  
of samples

число 
образцов

% «+»

CEEI, Moscow
ЦЭЭГ, Москва 1404 13.8 595 1.5 3.4 2.7 12.9 3.7 0.2 2.0 1404 13.6

Vel. Novgorod
Вел. Новгород 1222 1.8 1024 0.7 0 2.3 0 0 0 0 0 0

Lipetsk
Липецк 4117 1.5 4117 0.5 0.3 0.3 0.5 0.4 0.6 4117 0.8

Vladimir
Владимир 2330 5.7 1663 2.4 1.3 5.5 6.8 2.1 2.4 2.2 2234 3.2

Yaroslavl
Ярославль 6196 8.5 4159 1.7 2.3 2.7 8.3 3.9 1.0 4.1 4587 8.2

Penza
Пенза 4058 4.2 3549 1.1 1.6 2.3 5.0 1.1 0.4 0.5 3549 1.3

Cheboksary
Чебоксары 3348 6.2 3348 0.7 0.6 0.9 0.03 1.6 0 0 3422 10.0

Orenburg
Оренбург 10 817 1.7 10 817 1.5 1.0 2.1 4.6 1.5 0.8 2.6 0 0

Tomsk
Томск 3265 12.9 3254 1.32 1.5 2.9 8.8 2.1 0.8 1.2 3265 6.3

Vladivostok
Владивосток 5345 13.1 5345 1.9 1.8 4.7 10.5 4.0 1.0 3.1 5345 8.3

Birobidzhan
Биробиджан 2617 12.7 2406 2.9 2.5 1.1 12.6 4.2 0.9 2.5 2967 8.0

Total
Всего 44 719 6.6 40 277 1.5 1.3 2.4 5.9 2.1 0.8 2.0 30 890 6.3

Fig. 2. The share of influenza viruses during the epidemic season 2023–2024 in different regions of the Russian Federation (according  
to the Centers of Hygiene and Epidemiology of cities, regions, republics).

Рис. 2. Долевое участие вирусов гриппа в период эпидемического сезона 2023–2024 гг. в разных регионах РФ  
(по данным Центров гигиены и эпидемиологии городов, областей, республик).

Процент долевого участия (%)/Equity percentage (%)
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During the period under review, the antigenic proper-
ties of 202 hemagglutinating isolates isolated in Moscow, 
Veliky Novgorod, Yaroslavl, Tomsk, Orenburg, Birobid-
zhan and Vladivostok were studied with a spectrum of 
specific reference sera. 187 isolates showed affinity to 
influenza A(H3N2) virus, and 17.1% of them were drift 
variants and interacted with serum to vaccine virus A/
Darwin/9/21(H3N2) to 1/8 and below the homologous 
titer; two isolates showed close affinity to influenza 
A(H1N1)pdm09; 13 isolates were related to influenza 
B virus and interacted with serum to vaccine virus B/
Austria/1359417/21 from 1/16 to 1/4 of the homologous 
titer. 

The sensitivity of epidemic strains of influenza viruses 
isolated in different cities of the Russian Federation to 
drugs with antineuraminidase activity was studied. The 
data are presented in Table 3. 

All of the tested strains showed normal sensitivity to os-
eltamivir and zanamivir, except for 2 influenza A(H3N2) 
strains, A/Moskva/26/2023 and A/Moskva/3/2024 
(H3N2), which showed reduced sensitivity to oseltamivir 
and zanamivir.  

Whole genome sequences for 62 strains of influenza 
A viruses, including 58 strains of A(H3N2) and 4 strains 
of A(H1N1)pdm09 isolated in different regions of the 
Russian Federation, were obtained by high-throughput 
sequencing. 

Influenza A(H3N2) viruses were assigned to 
clade 3C.2a1b.2a.2a.2a.3a.1 (2a.3a.1), represented by 
virus A/Thailand/8/2022. In 72.0% of the population, 
common substitutions N122D, K276E, characteristic of 

subclade J.2 (reference strain A/ Sydney/878/2023) were 
detected; furthermore, 12 strains were identified that also 
carried additional mutations in HA such as I25V, V347M, 
more characteristic of subclade J.1 (reference strain A/ 
Sydney/856/2023); in the Far East, original strains (13) 
carrying additional F79L, P239S substitutions in HA were 
identified in relation to the J.2 clade: (EPI_ISL_18807375, 
EPI_ISL_18808360, EPI_ISL_18808361, EPI_
ISL_18808362, EPI_ISL_18808363, EPI_ISL_18808364, 
EPI_ISL_18808365, EPI_ISL_18808371, EPI_
ISL_19072582, EPI_ISL_19072580, EPI_ISL_19072579, 
EPI_ISL_19072578, EPI_ISL_19072577, EPI_
ISL_19072576, EPI_ISL_19072575, EPI_ISL_19072574, 
EPI_ISL_19072573, EPI_ISL_19072572, EPI_
ISL_19072571, EPI_ISL_19072570, EPI_ISL_19072569, 
EPI_ISL_19072524, EPI_ISL_19072523, EPI_
ISL_19072522, EPI_ISL_19072521, EPI_ISL_19072520, 
EPI_ISL_19072519, EPI_ISL_19072518, EPI_
ISL_19072517, EPI_ISL_19072516, EPI_ISL_19072515, 
EPI_ISL_19072514, EPI_ISL_19072513, EPI_
ISL_19072512, EPI_ISL_19072511, EPI_ISL_19072510, 
EPI_ISL_19072509, EPI_ISL_19072508, EPI_
ISL_19072507, EPI_ISL_19072506, EPI_ISL_19072505, 
EPI_ISL_19072504, EPI_ISL_19072503, EPI_
ISL_19072502, EPI_ISL_19072501, EPI_ISL_19072500, 
EPI_ISL_19072499, EPI_ISL_19072498, EPI_
ISL_19072497, EPI_ISL_19072496, EPI_ISL_19072495, 
EPI_ISL_19072494, EPI_ISL_19072493, EPI_
ISL_19072492, EPI_ISL_19072491, EPI_ISL_19072490, 
EPI_ISL_19072489, EPI_ISL_19072488). 

Influenza A(H1N1)pdm09 influenza virus strains 

Table 2. Antigenic properties of epidemic strains of influenza A and B viruses isolated in the epidemic season 2023–2024 
Таблица 2. Антигенные свойства эпидемических штаммов вирусов гриппа А и В. выделенных в эпидемическом сезоне 2023–2024 гг. 

Type/subtype  
of the influenza  

virus
Тип/подтип  

вируса гриппа

Influenza virus strains included in influenza vaccines in the 
2023–2024 season (relation to homologous titer)

Штаммы вирусов гриппа. вошедшие в состав гриппоз-
ных вакцин в сезоне 2023–2024 гг. (отношение к гомоло-

гичному титру)

The number of strains closely related to the 
reference serum/the number of studied
Число штаммов. близкородственных 

эталонной сыворотке/число изученных

Общее число  
изученных штаммов

The total number  
of strains studied

А(H1N1)pdm09

A/Victoria/4897/22
А/Виктория/4897/22

(1–1/2 : 1/4)
2 (100%) : 0

2
Drift variant

Дрейф-вариант 
(< 1/4)

0

А(H3N2)

A/Darwin/9/21
А/Дарвин/9/21

(1–1/2 : 1/4)
52 (27.8%) : 103 (55.1%)

187
Drift variant

Дрейф-вариант 
 (< 1/4)

32 (17.1%)

В  Victoria-like lineage
Линия Виктория-подобных

B/Austria/135941/21
(1–1/2)

В/Австрия/135941/21(∆3)

0 : 6 (46.2%)

13
Victoria-like lineage

Линия Виктория-подобных 
Drift variant

Дрейф-вариант 
 (< 1/4)

7 (53.8%)
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(4) were closely related to the vaccine virus A/Vic-
toria/2570/19, represented by clade 6B.1A.5a.2a 
(EPI_ISL_18809332, EPI_ISL_18809333, EPI_
ISL_18809334, EPI_ISL_18809335). 

No genetic markers responsible for decreased sensitiv-
ity to neuraminidase (oseltamivir, zanamivir) and poly-
merase complex (baloxavir marboxil) inhibitors were 
identified among the strains studied.

Discussion
An early increase in influenza virus activity against a 

background of relatively low activity and continued evo-
lutionary variability of SARs-CoV-2 was observed during 
the period under review in most countries of the Northern 
Hemisphere4–6.

According to WHO, from October 1, 2023 to June 30, 2024, 
more than 10 million clinical specimens were tested world-
wide, of which 12.3% were positive for influenza viruses. 
An increase in the detection rate of positive samples for 
influenza viruses was noted from the beginning of Octo-

ber 2023, with the detection rate exceeding the 10% thresh-
old during week 47 of 2023 (11.0%); the highest rates were 
recorded during the last week of 2023 (33.0%); a decrease 
in this rate started from week 14 of 2024; by the end of the 
season (week 39 of 2024) it was 4.0%, which was higher 
compared to the previous season (1.4%). During the period 
analyzed, the proportion of influenza viruses was distribut-
ed as follows: influenza type A, 78.0%, and influenza type 
B, 22.0%; 25.0% among the subtyped influenza A viruses 
were assigned to A(H1N1)pdm09 and 75.0% to A(H3N2); 
all of the subtyped influenza B viruses were assigned to the 
B/Victoria-like lineage. Differences in the proportion of 
influenza viruses by country, temperature zone and WHO 
region were observed, as in previous seasons. 

In countries of the WHO European Region, increasing 
rates of positive samples for respiratory pathogens 
were associated with influenza A(H3N2) virus, with a 
maximum in week 5 of 2024 (26.1%); decreasing during 
week 9 of 2024 (9.8%)5. Influenza B virus was detected 
from the 13th week of 2024, mostly in sporadic cases. 
During the period under review, the proportion of cases was 
distributed as follows: influenza type A – 43741 (93.4%) 
and influenza type B – 3066 (6.4%); 10.4% among 
influenza A subtyped viruses were A(H1N1)pdm09 
and 89.6% were A(H3N2); all of the influenza B subtyped 
viruses (159) were assigned to the B/Victoria-like lineage. 

In countries of the WHO Region of the 
Americas, the duration of the influenza epidemic 
was 15 weeks (from week 49 of 2023), with peak activity 

Table 3. The susceptibility of influenza epidemic strains A and B, isolated in season 2023–2024 to inhibitors of neuraminidase 
Таблица 3. Чувствительность эпидемических штаммов вирусов гриппа А и В, выделенных в сезоне 2023–2024 гг., к препаратам  
с антинейраминидазной активностью

Center for Hygiene and Epidemiology 
of Rospotrebnadzor

ФБУЗ «Центр гигиены  
и эпидемиологии»  
Роспотребнадзора

Number of strains
Число штаммов

Influenza virus strains
Штаммы вируса гриппа

IC50 (nM) to antineuraminidase drugs (mean value 
intervals)

IC50 (nM) к антинейраминидазным препаратам  
(интервалы среднего значения)

осельтамивиру занамивиру

NRCEM CEEI, Moscow
ЦЭЭГ, НИЦЭМ,
Москва

2 A(H1N1)pdm09 0.5–0.7 0.4–0.9

56 A(H3N2) 0.3–5.0 0.9–8.3

3 B 35.6–38.9 4.5–5.1

Novgorod region
Новгородской области

2 A(H3N2) 0.9–3.1 1.9–4.3

Yaroslavl region
Ярославской области

2 A(H3N2) 0.5–0.6 0.5–1.6

Orenburg region
Оренбургской области

10 A(H3N2) 0.3–0.9 0.6–4.2

Tomsk region
Томской области

5 A(H3N2) 0.4–0.6 0.9–1.2

Primorsky Krai
Приморского края

10 A(H3N2) 0.4–0.7 0.8–2.0

4 B 22.0–42.7 2.0–7.3

Jewish Autonomous District
Еврейской АО

4 A(H3N2) 0.4–1.0 0.8–4.1

TOTAL
ИТОГО

2 A(H1N1)pdm09 0.5–0.7 0.4–0.9

89 A(H3N2) 0.3–5.0 0.5–8.3

7 В 22.0–42.7 2.0–7.3

4 Global influenza programme. Influenza updates. Available at: https://
www.who.int/teams/global-influenza-programme/surveillance-and-
monitoring/influenza-updates
5Seasonal influenza - Annual Epidemiological Report for 2023/2024. 
Available at: https://www.ecdc.europa.eu/en/publications-data/
seasonal-influenza-annual-epidemiological-report-20232024
6Weekly U.S. Influenza Surveillance Report. Available at: http://
www.cdc.gov/flu/weekly/index.htm/.
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was noted. Subclades G.1.3.1 (2a.3a) and J.4 (2a.3a.1) 
circulated in several countries in West Africa. 

Influenza B viruses were less active and all of the typed 
viruses belonged to the B/Victoria-like lineage, clade 
V1A.3a.2 (B/Austria/1359417/2021); representatives of 
the B/Yamagata-like lineage were not detected. 

Taking into account the peculiarities of the properties 
of the circulating strains, WHO experts substituted influ-
enza vaccines with the influenza A(H3N2) virus compo-
nent: A/Darwin/9/2021 (clade 2a) to A/Thailand/8/2022 
(clade 2a.3a.1, subclade J). It should be noted that in the 
period February‒September 2024, population heteroge-
neity of influenza virus strains continued to be registered 
in the population, and to a greater extent it affected influ-
enza virus A(H3N2)pdm09 (predominant in Russia and 
European countries), which became the reason for its re-
placement in the composition of influenza vaccines for 
countries of the Southern Hemisphere with a more rele-
vant one (A/Thailand/8/2022, clade 2a.3a.1, subclade J to 
A/Croatia/10136RV/2023, clade).

According to WHO data from the 2023‒2024 season, 
the sensitivity of more than 15,000 influenza A and B vi-
rus strains to drugs with antineuraminidase activity and 
about 10,000 to baloxavirus marboxil was tested. The re-
sults showed a good sensitivity profile to all drugs; in gen-
eral, reduced sensitivity to drugs with antineuraminidase 
activity was determined among A(H1N1)pdm09 strains 
in 1.6%, A(H3N2) in 0.01% and influenza B in 0.2%;  
to baloxavir marboxil in 0.1, 0.3 and 0%, respectively.

The second respiratory pathogen for which countries 
conduct international monitoring is the new coronavirus 
SARS-CoV-21. In the epidemic season under review, its 
activity was significantly lower compared to previous 
seasons (in general, the frequency of positive samples did 
not exceed 10.0%, with the exception of summer months, 
during which maximum rates of up to 13.0% were record-
ed), and its highest activity was observed in countries of 
the WHO European Region. A total of 776,301,484 cases 
of SARS-CoV-2 infection had been reported worldwide 
by September 15, 2024, of which 7,066,329 (0.9%) were 
fatal. The top three countries by number of infections 
were Europe (36.0%), the Pacific (27.0%) and the Amer-
icas (25.0%). At the same time, the top three countries 
in terms of the frequency of fatal outcomes were Europe 
(32.0%), America (43.0%) and South-East Asia (11.0%). 
The dependence of SARS-CoV-2 activity on the activity 
of influenza viruses was traced; it seems that unlike pre-
vious years, SARS-CoV-2 activity decreases against the 
background of high activity of influenza viruses. It can be 
assumed that SARS-CoV-2 has occupied its niche in the 
structure of classical acute respiratory infections.

Furthermore, new variants were also observed in this 
virus population with dominance in certain periods.  
At the beginning of the season (October 2023), variants 
XBB 1.5+F456 (64.5%), BA.2 (20.0%) and BA.2.75 
(8.0%) were the most frequently detected. In the follow-
ing months, the BA.2.86 variant was observed to increase 
(from November 2023), and by January 2024 its percent-
age was 92.0%. New BA.2.86 variants entered the circu-
lation, in particular JN.1, whose variability was recorded 

in late December 2023 (18.1%), with differences in the 
predominant virus type: in North America, influenza 
virus type A(H1N1)pdm09 dominated (76.5% of the 
influenza A virus strains typed)6; in Central America and 
the Caribbean, A(H3N2) dominated, with a frequency of 
positive samples of up to 81.0%.

Countries in the WHO South-East Region recorded 
relatively low influenza virus activity (up to 10.0% of 
positive samples tested), with almost equal activity 
detected for all 3 influenza viruses. 

Countries in the WHO Western Pacific Region showed 
high A(H3N2) activity, with a peak in the number of positive 
samples at week 49 (34.1%); from week 10 of 2024, an 
increase in A(H1N1)pdm09 influenza virus activity was 
recorded, with a peak in week 13 of 2024. 

In countries in the WHO African Region, co-
circulation of influenza A viruses was recorded from 
week 40 of 2023, with high activity of A(H1N1)pdm09 
during certain weeks of the season, while influenza B 
virus was detected only in sporadic cases. Rates above the 
threshold (10.0%) were recorded from week 40 of 2023 to 
week 3 of 2024 and from week 18 to week 26 of 2024 (up 
to 250 positive samples per week). In central African 
countries, the proportion of influenza viruses was: 
for influenza A, 62.0% with equal participation of 
both subtypes; influenza B, 38.0%. In eastern African 
countries, the proportion of influenza viruses was: for 
influenza A, 87.0%, including influenza A(H3N2), 72.0%; 
influenza B, 13.0%. 

In countries in the WHO Eastern Mediterranean Region, 
the start of the season was marked by relatively high rates 
of positive samples for influenza viruses (22.7% during 
week 40 of 2023), peaking by week 43 of 2023 (29.1%). 
During this period, high activity of influenza A(H1N1)
pdm09 and B viruses was observed in several countries in 
Bahrain, Egypt and Lebanon; co-circulation of A(H3N2) 
and B was recorded in Afghanistan; A(H1N1)pdm09 and 
A(H3N2) in Tunisia. 

A study of the genetic properties of the population of 
circulating strains revealed an incomplete correspondence 
with the strains included in influenza vaccines in 
the 2023‒2024 season for the countries of the Northern 
Hemisphere. 

The population of circulating influenza A(H1N1)
pdm09 strains was represented by variants of clade 5a.2a 
(subclades C.1, C.7, C.1.7.2, C.8, C.1.9) and clade 5a.2a.1 
(subclades C.1.1, D, D.1, D.2, D.3, D.4), comprising 
the references – A/Victoria/2570/2017 (vaccine), A/
Sydney/5/2021, A/Wisconsin/67/2022. The highest 
activity was observed for subclade C.1.9, which was 
dominant in most regions, except in North America, 
Central and South America, where subclade D strains 
were prevalent.

Influenza A(H3N2) virus strains were assigned to 
clade 3C.2a1b.2a.2a.2a.3a.1 (subclades J.1‒J.4; A/Thai-
land/18/2022), dominated by subclade J.2., whose rep-
resentatives had specific substitutions in hemagglutinin 
(HA) – N122D and R276E. Subclade J.1 strains (I25V, 
V347M) co-circulated with low frequency in many coun-
tries, except in Asia and Africa, where their prevalence 
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in the following months. JN.1 became the “progenitor” 
of the strain population named FLiRT. In the period of 
September 2024, among the most common subclades of 
FLiRT in the European region were such representatives 
as KP.3.1.1 (45%), XEC (13%), KP.3.1 (11%), JN.1 (9%), 
JN.1.11 (3%), JN.1.16 (3%), JN.1.9 (3%), KP.2 (3%)5.

A.A. Sominina and coauthors reported changes in the 
etiologic structure of moderate and severe acute respira-
tory viral infections during the COVID-19 pandemic, in 
particular, a significant decrease in the detection rate of 
influenza and HRSV viruses (2020‒2021), an increase in 
the number of cases of metapneumovirus and rhinovirus 
infections; an increase in the specific weight of HRSV in-
fection in children against the background of a significant 
decrease in the frequency of COVID-19 (2022‒2023) [3]. 
In intensive care units, HRSV infection was most often 
detected in children in the post-pandemic period, while 
SARS-CoV-2 was most often detected in adults. The data 
obtained in this study confirm to a certain extent the pre-
viously identified trends. 

A particularly concerning fact is the ability of avian 
and swine influenza viruses to infect humans, often re-
sulting in severe cases of disease7 [10]. Among the most 
pathogenic are influenza A viruses with hemagglutinin 
subtypes H5, H7 and H9. 

In the period between September 2023 and Au-
gust 2024. in some countries of the world infection 
with avian influenza A(H5N1) virus was confirmed 
in 23 cases (Cambodia – 14, USA – 6, 1 case each in 
China, Australia and Vietnam), A(H5N6) – 5 cases (Chi-
na), A(H9N2) – 14 cases (China – 11, 1 case each in 
Ghana, India and Vietnam), A(H10N3) – 1 case (Chi-
na), A(H10N5) – 1 case (China); infection with swine 
influenza viruses A(H1N1)v – 5 cases (USA, Viet-
nam, Brazil, Spain, Switzerland, A(H1N2)v – 5 cases 
(USA – 4. UK – 1), A(H3N2)v – 1 case (Canada)8. 

Since 2024, cases of infection of farmers with avian 
influenza A(H5N1) virus from cows (clade 2.3.4.4.4.b, 
genotype B3.13) and from birds on poultry farms (gen-
otype D1.1)6 have been reported in the United States. 
At the same time, no cases of human-to-human trans-
mission have been registered since 2007. This probably 
correlates with data from experiments on ferrets, where 
it was shown that the virus of clade 2.3.4.4.b, including 
genotype B3.13, was transmitted quite well by direct 
contact and extremely limitedly by airborne transmis-
sion [11]. Current virological and epidemiological data 
show that despite the ability of avian influenza viruses to 
infect humans, they remain avian in their properties with 
no “signs” of adaptation to mammals, although the events 
of 2024 in the USA claim the opposite: avian influenza vi-

rus A(H5N1) was able to infect cows and was then trans-
mitted to humans. All of the above mentioned confirms 
the necessity for further research and monitoring.

Conclusion
The epidemic season of 2023‒2024 was characterized 

by a relatively low activity of SARS-CoV-2 and its new 
variants. The epidemic season of 2023‒2024 had its own 
peculiarities and, in particular, against the background 
of relatively low activity of SARS-CoV-2 and its new 
variants, was characterized by an earlier onset, the highest 
activity of influenza A virus, with the countries of the 
world differing in the dominant subtype (A(H1N)pdm09 
or A(H3N2)), as well as in the proportion of influenza B 
lineage B/Victoria-like virus; influenza B/Yamagata-like 
virus has not been active since March 2020. Depending 
on the activity of the type/subtype of influenza virus, 
differences in the incidence, involvement of age groups, 
and lethality were noted at certain periods of the season. 
By antigenic and molecular genetic properties, the 
population of epidemic strains of influenza viruses was 
close to the viruses included in the influenza vaccines 
recommended by WHO experts in the season 2022‒2023, 
which suggests their high efficacy; a favorable sensitivity 
profile to drugs with antineuraminidase activity, as 
well as an inhibitor of the enzyme that synthesizes the 
matrix RNA of influenza virus was preserved. HRV 
(5.9%), HRSV (2.4%) and HCoV (2.1%) represented 
the top three “leaders” in the structure of seasonal acute 
respiratory viral infections. Cases of human infection 
with avian and swine influenza viruses continue to be 
registered in the countries of the world. All of the above 
mentioned confirms the relevance of research and data 
obtained as part of ongoing surveillance for influenza 
virus circulation. 
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