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Study of features of influenza virus circulation in the
southern region of Kazakhstan during the 2021 epidemic season

Abstract. Influenza viruses are among the most prevalent infectious agents, leading to massive seasonal 
epidemics and pandemics with high mortality rates. The ability of influenza virus to antigenic variability 
determines the high population susceptibility, wide spread of infection, and short intervals between 
epidemics. In recent years, the co-circulation of influenza viruses that belong to A/H1N1pdm09 and A/
H3N2 subtypes and influenza type B virus has been observed. Here we summarize the data we explored to 
establish the features of the influenza virus circulation in the southern region of the Republic of Kazakhstan. 
To conduct virological and serological studies, 590 biosamples were collected from sick patients (419 
swabs and 171 blood serums). Influenza type A virus RNA was found in 39 (9.31%) samples including that 
of A/H1N1pdm09 virus in 15 (3.58%), A/H3N2 virus in 23 (5.49%). It has also been noted that isolates 
A/Almaty/10/21 and A/Almaty/15/21 were profiled by the antigenic formula A/H3N2. The results of 
virological, serological, and molecular genetic studies confirm the simultaneous circulation of influenza A 
viruses (H1N1pdm09 and H3N2), and influenza type B virus. Some thoughts on the current scenario as well 
as implications for the future are presented as well.
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Introduction

Being a highly contagious respiratory viral 
infection caused by various influenza viruses, with 
290 to 650 thousand fatal cases recorded annually, 
seasonal influenza stays one of priority directions for 
the virological surveillance [1,2]. 

Amidst the influenza viruses that pose a grave 
potential threat to the national and global biological 
security, a special place is occupied by the genus 
Alpha influenza virus (influenza A virus) in the family 
Orthomyxoviridae, which includes 18 hemagglutinin 
subtypes (H1-H18) and 11 neuraminidase subtypes 
(N1-N11). Influenza A viruses containing three HA 
subtypes (H1, H2, and H3) and two NA subtypes 
(N1, N2) possess epidemic significance to humans. 
Type B influenza viruses also actively participate in 
the epidemic process [3].

As it is known, influenza A viruses periodically 
cause pandemics at intervals of 10-40 years. This takes 
place as a result of the emergence of a fundamentally 
novel influenza virus (subtype or variant), against 

which there is no immunity among the population. 
A unique triple-reassortant influenza A/H1N1pdm09 
virus, which emerged in 2009, included a complex 
combination of swine, avian, and human influenza 
virus genes. The pandemic strain of influenza A/
H1N1pdm09 virus has become the dominant agent in 
the etiology of subsequent epidemic seasons. It has 
displaced the seasonal influenza A/H1N1 virus from 
active circulation in the human population [4] and is 
currently continuing to circulate along with A/H3N2 
viruses and two type B lines [5]. In this regard, one 
of the major tasks in solving biosecurity issues is to 
control the distribution of the pandemic influenza A/
H1N1pdm09 virus, which has an enhanced virulence 
[6].

The Global Influenza Programme monitors 
influenza activity worldwide and publishes an update 
every two weeks, where information is categorized 
by influenza transmission zones, areas with similar 
influenza transmission patterns. The tireless goal 
of the influenza surveillance is to provide timely 
and high-quality epidemiological data and viral 
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isolates to check the duration of the influenza season 
as well as provide candidate viruses for vaccine 
production. The correct surveillance can help 
decision-makers prioritize resources and plan public 
health interventions [7-9]. The isolation of influenza 
virus strains from the clinical material is significant 
for diagnosing respiratory diseases in humans and 
assessing the correspondence between epidemic and 
vaccine strains within the limits of the surveillance 
over the spread of influenza infection and represents 
an essential component in the vaccine development 
and production [10-13].

Serological diagnosis is particularly important 
in the case of an atypical or asymptomatic course of 
influenza infection. The hemagglutinins inhibition 
assay (HAI) and enzyme-linked immunosorbent 
assay (ELISA) are still widely used in the diagnosis 
of influenza infection to determine specific antibodies 
in blood serums [14-17].

Materials and methods

Kazakhstan is a major transit corridor for the 
passage of epidemic variants of the influenza virus, 
which reinforces its geopolitical importance in global 
influenza surveillance [15, 18, 19].

In the 2021 epidemic season, 590 biosamples 
(419 swabs and 171 blood serums) were obtained 
together with medical personnel from healthcare 
facilities located in the southern region of 
Kazakhstan, of which – 248 nasopharyngeal 
swabs and 171 blood serums from the Almaty 
region, and 171 swabs from the Kyzylorda 
region. Primary screening of nasopharyngeal 
swabs for the presence of the genetic material 
of influenza viruses was performed in RT-PCR. 
The characteristics of collected material and 
the results of molecular analysis in RT-PCR are 
presented in Table 1.

Table 1 – Characterization of biosamples and RT-PCR-based primary screening of human nasopharyngeal swabs collected from the 
Almaty and Kyzylorda regions in 2021

Sampling point

Number of biosamples Number of PCR-positive samples to

nasopharyngeal 
swab

blood 
serum

influenza 
virus

influenza 
type A virus

Subtype influenza A 
virus with 

unidentifi-ed 
subtype 

influenza 
type B virusА/H1N1

pdm А/H3N2

Almaty region 248 171 15 14 5 9 0 1
Kyzylorda region 171 - 27 25 10 14 1 2

Total 419 171 42 39 15 23 1 3
Percentage: 100% 100% 10.02% 9.31% 3.58% 5.49% 0.24% 0.72%

Results and discussion

According to our data, the genetic material of 
influenza virus was detected in 42 swabs (10.02% 
of the total number of examined samples): influenza 
A virus in 39 samples (9.31%), influenza virus type 
B in 3 swabs (0.72%). While subtyping samples 
positive for influenza type A virus, it was found 
that the A/H1N1pdm09 virus RNA was detected 
in 3.58% of cases, that of A/H3N2 in 5.49%. In 
one sample (0.24%) positive for influenza type 
A virus, the subtype could not be identified. The 
results of RT-PCR-based primary screening of 
clinical samples showed that influenza type A and B 
viruses are circulating among the population in the 
southern region of Kazakhstan with a predominance 
of influenza type A viruses.

Three hemagglutinating agents were isolated 
in CE during virological examination of biological 
samples. As a result of cloning by the method of 
limiting dilutions in CE and MDCK cell culture, the 
hemagglutination titers of isolates on CE were in the 
range of 1:64 – 1:1024 while those in the MDCK 
cell culture varied within 1:8-1:32. Negative results 
were obtained with serums against the influenza 
B virus [15]. The results obtained in the HAI and 
NAI assays indicate that the Kazakhstan isolate A/
Kyzylorda/1/21 belongs to influenza virus with the 
antigenic formula A/H1N1pdm09, whereas the 
isolates A/Almaty/10/21 and A/Almaty/15/21 to 
influenza A/H3N2 virus. The antigenic formulae of 
the isolates was confirmed by RT-PCR [20].

In order to detect specific antibodies against 
influenza viruses, we used 171 blood serums collected 
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from the Almaty region in the spring 2021. The HAI 
assay results are shown in Figure 1.

As shown on Figure 1, antihemagglutinins were 
detected against the A/H1N1 serosubtype virus in 
2.92% of cases (five samples) of the total number of 
examined serums, against A/H1N1pdm in 12.28% 
(21 samples), against A/H3N2 in 4.68% (eight 

samples), against type influenza B virus in 15.20% 
(26 samples), and antibodies against simultaneously 
two influenza (A+B) viruses were found in 10.53% 
(18 serums). The antibody titers ranged in 1:80 – 
1:320.

Results obtained from a study of 171 blood 
serums in ELISA are shown in Figure 2.

Figure 1 – Results of HAI assay on antibodies against influenza viruses in human blood serum

Figure 2 – Results of ELISA on antibodies against influenza viruses in human blood serum
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Isolates prepared from nasopharyngeal swabs 
and identified in the RT-PCR, HAI and NAI 
assays as influenza viruses of the A/H1N1pdm09 
and A/H3N2 subtypes were characterized by high 
hemagglutination titers both in CE and MDCK cell 
culture [15, 20].

Antibodies simultaneously against two subtypes 
of influenza A virus were identified in 46(5.9%) of 
blood serums, and against influenza A and B viruses 
in 60(7.7%) [15].

Additional considerations

Another important parameter is coinfections 
as was shown by us for COVID-19 [22]. The 
timing and severity of the 2021-2022 influenza 
(flu) season was different than most seasons 
before the COVID-19 pandemic. In 702 samples 
(9.85%) pathogens of respiratory infections 
of non-influenza etiology were detected, 
including adenovirus, bocavirus, coronavirus, 

metapneumovirus, paramyxovirus types I-IV, 
respiratory syncytial virus, and rhinovirus. At the 
same time, both before and during the COVID-19 
pandemic, different influenza virus variants co-
circulation (A/H1N1, A/H3N2, and type B) were 
discovered, with a predominance of viruses with 
the antigenic formula A/H1N1 (Figure 3).

The results of the study indicate the need for 
continuous monitoring of the viral pathogens spread, 
which will expand the existing knowledge of the 
viral etiology of respiratory diseases and highlight 
the importance of viruses in the respiratory infections 
occurrence [22]. Similar results were noted for 
other countries [23-29]. Though relatively mild, 
there was more activity during the 2021-2022 flu 
season than during the 2020-2021 flu season, and 
activity remained elevated later in the spring than 
any flu season on record [30]. In addition to the 
use of everyday preventive actions, fall influenza 
vaccination campaigns were thought as an important 
component of prevention [31].

Figure 3 – Dynamics of prevalence of different influenza types

Conclusion

In recent years, a rapid spread of influenza 
viruses of subtypes A/H1N1, A/H3N2, and type B is 
being observed in Kazakhstan as well as throughout 
the world [18, 21]. In addition, the extraordinary 
complexity of the epidemic situation is associated 
with the emergence of reassortant viruses. The 
epidemiology of influenza substantially depends on 

the antigenic variability of influenza viruses, which 
are able to spread throughout the world and evolve 
rapidly. Gradual and relatively continuous alterations 
in the surface glycoproteins HA and NA promotes the 
emergence of new antigenic variants of the influenza 
virus that are resistant to immunity resulting from 
the previous infections or vaccination. It is for this 
reason that seasonal epidemics reoccur every year 
with varying intensity and trends.
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