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Abstract
Background. Data on the disease burden and circulation patterns of influenza B virus lineages for Iran are limited. 
Objective. This review aims to describe the pattern of influenza B occurrence in Iran, comparing it with the 
proposed vaccine strains and determining the match and mismatch with the prescribed vaccine annually. 
Methods. Various sources were used to retrieve information of the data; such as information from an online search 
of databases such as FluNet, GISAID, and NCBI. After extracting protein sequence records in GISAID, sequence 
alignment with vaccine strain and construction of a phylogenetic tree were performed. Subsequently, categories of 
the registered circulating strains were evaluated for matching with the vaccine strains.
Results. Of the total registered influenza-positive samples, 20.21% were related to influenza B virus. The phylogenic 
tree was designed based on 43 samples registered in the GISAID database; 76.74 and 23.25% sequences were 
of Yamagata and Victoria lineages, respectively. The most prevalent influenza B virus strains circulating during 
the study years belonged to the Yamagata lineage. In general, the match of the influenza B virus predominant 
circulating strains with administrated vaccines was observed in Iran. However, a high level of mismatch between 
the vaccine strain and Iranian isolates was identified in 2016‒2017.
Conclusion. The review of match and mismatch in influenza vaccine in order to improve the composition of the 
prescribed vaccine in each region is very important because the vaccine efficacy decreased when the strain 
included in vaccine did not match the circulating epidemic strain.
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Резюме
Введение. Данные о распространенности и особенностях циркуляции линий вируса гриппа B в Иране огра-
ничены.
Цель. Описать характер заболеваемости гриппом В в Иране в контексте применявшихся для вакцинации 
штаммов и определить их соответствие актуальным штаммам вируса гриппа В. 
Методы. С целью сбора информации проводили онлайн-поиск в базах данных: FluNet, GISAID и NCBI. Для 
аминокислотных последовательностей вируса гриппа В, взятых из базы данных GISAID, было выполнено 
их выравнивание с вакцинным штаммом и построение филогенетического дерева. Затем последовательно-
сти циркулирующих штаммов оценивали на соответствие вакцинным штаммам.
Результаты. Из общего числа зарегистрированных последовательностей вирусов гриппа 20,21% принад-
лежали вирусу гриппа В. Филогенетическое дерево было построено на основе 43 последовательностей, 
зарегистрированных в базе данных GISAID; 76,74 и 23,25% последовательностей принадлежали линиям 
В/Ямагата и В/Виктория соответственно. Наиболее распространенные штаммы вируса гриппа В, циркули-
ровавшие в годы исследования, относились к линии В/Ямагата. В целом в Иране наблюдалось совпаде-
ние преобладающих циркулирующих штаммов вируса гриппа В со штаммами, применяемыми в вакцинах. 
Однако в период 2016–2017 гг. был зарегистрирован высокий уровень несоответствия вакцинного штамма 
иранским изолятам.
Заключение. Анализ соответствия штаммов вакцин, применяющихся для профилактики гриппа, циркули-
рующим эпидемическим штаммам вируса крайне важен для улучшения состава используемых в разных 
регионах вакцин, поскольку при их несоответствии эффективность вакцинации снижается.
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Introduction
Influenza is a viral infectious disease which leads to 

acute complications and is considered a health concern all 
over the world. Among different types of influenza viruses, 
three species (A, B, C) are the most responsible for flu 
infection in humans [1]. These species are different in 
terms of the antigenic structure of the viral nucleoprotein 
(NP) and matrix protein (M), which cause various 
forms of severity and involve different age groups [2]. 
Annual epidemics are related to influenza A and B, 
which affect 5–10% and 20–30% of adults and children 
respectively each year. It is estimated that 3–5 million 
cases are infected with influenza type A and B which have 
a mortality rate of 290 000 to 650 000 each year [3, 4]. 

Influenza B virus is relatively more stable than influenza A 
virus due to its limited antigenic drift [5]. Influenza C virus 
is rarely reported as the cause of human diseases, likely 
due to the symptoms being more subclinical [6]. Although 
the flu subsides on its own for most people, due to the 
potential threat of this respiratory infection, a vaccine is 
the most effective method of protection recommended 
by health care organizations such as the World Health 
Organization (WHO). Due to different factors, the effect 
of the flu vaccine can be different. According to this, 
influenza (flu) vaccines cause antibodies to develop in 
the body which provide protection against infection with 
the viruses that are part of said vaccines, the protection 
offered by the flu vaccine varies from season to season 
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and depends mostly on the similarity or «matching» of 
the viruses in the vaccine with the circulating viruses. 
However, it is also important to note that during the years 
when the flu vaccine has been matched to the circulating 
strain, the effect of the flu vaccine may still be different, 
depending on factors such as the characteristics of the 
person vaccinated (e.g., health, immune status and age), 
how the flu viruses are circulating in that season, and 
potentially what type of flu vaccine is used. According 
to the different genotypes of influenza viruses, different 
types of vaccine (Trivalent (H1N1, H3N2 strains, and 
one B strains) or quadrivalent (two B strains)) have been 
designed and produced [7]. Following that, a review of the 
genetic differentiation of circulating influenza viruses each 
year is required to increase the immunity of individuals 
who will be vaccinated, as well as design and prepare the 
proper vaccine type for the upcoming season. So far, many 
impacts of seasonal and pandemic influenza on population 
health have been described extensively, but due to the 
variable nature and diversity of influenza virus strains, 
it is necessary to study periodic changes and identify 
common strains every year in each geographical region. 
Although influenza A viruses cause most influenza cases 
and are responsible for most pandemic diseases, influenza 
B virus is a major cause of morbidity and mortality during 
interpandemic periods and its prevention is an important 
global health priority [8]. In the early 1980s, Influenza 
B virus split into two antigenically distinct phylogenetic 
lineages (B/Victoria/2/87, abbreviated B/Victoria-like, 
and B/Yamagata/16/88, abbreviated B/Yamagata-like). 
Based on the geographical outbreak history of type B, 
the Victoria lineage was limited to eastern Asia for most 
of the 1990s, whilst the two lineages have co-circulated 
the same globally from the 21st century onwards [9]. 
Based on the number of influenza B viruses in vaccine 
vials, there are two types of trivalent and quadrivalent 
vaccines currently available for vaccination. Due to this, 
the selection of influenza B virus lineage is critical to 
determining the effectiveness of vaccination programs. 
Unfortunately, the correct prediction of the predominating 
circulating B lineage is quite complicated and often 
leads to inaccuracies, resulting in a mismatch between 
the recommended vaccine and the circulating influenza 
B virus lineage. Previous studies have raised concerns 
that noncompliance may reduce the effectiveness of 
the vaccine, due to a lack of cross-protection between 
antigenically distinct influenza B virus lineages, leading 
to more influenza cases and an increase in influenza-
related medical resource utilization and costs. In Iran, 
seasonal influenza causes many complications that place a 
significant economic burden on health and social systems. 
According to the vaccine composition recommended 
for the eastern Mediterranean by the WHO, during the 
influenza seasons in Iran, trivalent vaccines were usually 
used. Although high vaccination coverage levels have 
been reached in target vaccination groups, little is known 
about the effectiveness of vaccination programs in Iran. In 
view of the above, the most important factor about vaccine 
production is the surveillance data which shows virus 
circulation and selection based on the common influenza 

type during the upcoming season. The present integrative 
review of publicly available data aims to consolidate 
findings on the pattern of influenza B occurrence in Iran to 
have a better understanding of influenza B epidemiology 
and its relevance to seasonal vaccine composition.

Materials and methods

Information resources and search strategy
Various sources were used to retrieve information on 

epidemiological surveillance. We referred to internation-
al data sources to check WHO recommendations on the 
vaccine composition in Western Asia, and information 
on circulating influenza lineages for Iran. WHO/FluNet 
database was used to provide data through its network 
Global Influenza Surveillance and Response System 
(GISRS) laboratories. The data included all registered 
cases of influenza like illness (ILI) from sentinel sites of 
healthcare centers in Iran from January 2010 to Decem-
ber 2019, which were reported in the WHO databases 
weekly and FluNet web-based tool (http://www.who.int/
influenza/gisrs_laboratory/flunet/en). ILI cases are de-
fined as «a person with fever, cough and acute respira-
tory syndrome». During the study period, 113,319 cases 
of ILI were registered at FluNet databases from Iran. To 
determine the compatibility between the vaccine strains 
based on type B virus used in Iran with the circulating 
strains, the category of the circulating influenza viruses 
(Victoria or Yamagata) was appointed. َAccording to that 
none of the recorded samples in the FluNet database were 
classified after extracting the protein sequence records 
in GISAID, sequence alignment with vaccine strain and 
drawing of a phylogenetic tree was performed. After that, 
categories of the registered circulating strains were eval-
uated for matching with the vaccine strains.

Sequence data
In this cross-sectional and review study, a total of 43 HA 

protein sequences of influenza B viruses which were cir-
culated during the study time in Iran with the following 
criteria were downloaded from the GenBank affiliated 
with National Center for Biotechnology Information 
(http://www.ncbi.nlm.nih.gov/genomes/FLU/) and Glob-
al Initiative on Sharing Influenza Data (http://platform.
gisaid.org/): I) Registered with Full length, II) Registered 
during 2010 to 2020. 

The FASTA format of downloaded HA protein 
sequences were extracted for software analyzing.

Multiple sequence alignment and phylogenetic analysis
Reference sequences for HA protein of Influenza A vi-

rus sequences were obtained from GenBank and the Epi-
Flu database (Global Initiative on Sharing All Influenza 
Data; GISAID, https://www.gisaid.org/epiflu-applica-
tions/submitting-data-to-epiflutm/). 

Multiple sequence alignments were constructed using 
BioEdit version 7.2.5 (http://www.mbio.ncsu.edu/bioedit/
bioedit.html) with the default settings. 

Phylogenetic trees were constructed by the neighbor-
joining method inferred on the basis of the best fit protein 

http://www.ncbi.nlm.nih.gov/genomes/FLU/
http://platform.gisaid.org/
http://platform.gisaid.org/
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substitution model for the HA protein as implemented in 
MEGA 7.0. The reliability of the tree was evaluated by 
the analysis of 1,000 bootstrap replicates and bootstrap 
values of > 70% were considered significant. Designated 
clades were chosen based on the clustering patterns in the 
HA phylogeny. 

Analyses
Epidemiological profiles of the positive cases (week 

of occurrence, year, and type of infection) are presented 
during the time of the study. Data of Iranian isolates, 
reference strain, and vaccine strain were collected 
and consolidated based on the influenza database. For 
the alignment of protein sequences and strain match-
mismatch with vaccine strains MEGA7 software was 
used (https://www.megasoftware.net/). 

Ethics
The study procedures were reviewed by relevant 

ethical committees affiliated with Shiraz University of 
Medical Sciences and approved by following Ethical 
code: IR.SUMS.REC.1398.1173. 

Results

Strain data of Influenza viruses 

Epidemiological monitoring systems
A total of 113,319 samples pattern of Iranian as 

ILI cases were extracted from the WHO/FluNet data-
base on influenza A and B virus subtypes (Epidemi-
ological, 2010 to 2019). Among these, 19,333 sam-
ples were reported influenza-positive which 3,908 
(3,908/19,333, 20.21%) samples were categorized as 
influenza B virus (lineage is not determined). Based on 
the assessments it is determined that the flu (A and B) 
outbreaks were mainly during 2011, 2015 and 2019 years 
(Fig. 1, Blackline). This is while in the year 2011, influ-
enza B was more frequent. 

Phylogenic tree 
Due to being unable to determine the subtype of influ-

enza B virus in the FluNet database, in order to identi-
fy the lineage of circulating the influenza B virus in Iran 
during study years, the phylogenic tree was built based 
on 43 samples registered in GISAID database. According 
to this and based on the HA protein sequence of samples, 
subtypes of influenza type B lineage were determined. 
Among these samples, 33 (76.74%) were identified as in-
fluenza B virus strain/lineage Yamagata and 10 (23.25%) – 
as influenza B virus strain/lineage Victoria (Table 1). 
Based on the phylogenic tree, it was found that the most 
prevalent circulating influenza B viruses during study 
years belonged to the Yamagata lineage (Fig. 2). In fol-
lowing assessments, although Influenza type B/Victoria 
lineage had been more predominant in the year 2016, it 
was circulating with the Yamagata lineage for most of the 
years. Following the phylogenetic analysis of the HA pro-
tein sequences, one and two genetic clades of influenza B/
Victoria lineage and influenza B/Yamagata lineage were 
identified respectively. According to reports, influenza B 
virus was rarely circulating in Iran in 2011, but not report-
ed in the GISAID database (Table 1).

In order to check the genetic changes of circulating 
influenza B virus strains, B/Brisbane/60/2008, B/
Massachusetts/02/2012, and B/Phuket/3073/2013 strains 
as the eastern Mediterranean recommended reference 
strains by WHO, were used.

Victoria Lineage specifications
Based on the phylogenic tree, all the detected Victoria 

strains in Iran were categorized in clade 1A, except 
the years 2011, 2013,2014, and 2018 when no Victoria 
lineage was detected. In comparing circulating Victoria 
strains with B/Brisbane/60/2008 vaccine strains, a 
series of amino acid changes were observed in the 
HA1 region. In all Victoria isolate sequences collected 
in the years 2010 and 2012 amino acid substitution 
I146V have been detected, whereas in the 2015–2017 

Fig. 1. Annual flu (A and B) circulation extracted from the WHO/FluNet database in the last decade.

https://www.megasoftware.net/
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and 2019 isolates amino acid substitutions I117V and 
N129D have been identified. The additional amino acid 
substitutions, V87A and I175V, have been observed 
in 2015 and 2017 isolates. In isolates of the year 2019, 3 
amino acid deletions have been seen in positions D164, 
K165, and N166, while additional substitution N129D 
have been seen in sequence as well.

Yamagata Lineage specifications
Based on the assessment of the phylogenic tree for in-

fluenza B/Yamagata lineage, all isolates were categorized 
into clades 2 and 3. According to the analysis of results, 
the most circulating isolates of influenza B/Yamagata lin-
eage belonged to clade 3. This is while two of the most 
isolates in the year 2012; B/Ghom/28441/2012, and B/
Yazd/9800/2012, have been categorized in clade 2. To com-
pare circulating Yamagata strains and assess the changes, 
two vaccine strains, B/Massachusetts/02/2012 (2013) for 
clade 2 and B/Phuket/3073/2013 (2015 and 2019) for 
clade 3 were used. These two strains have several dif-
ferences in their HA nucleotide sequence as following: 
K48R, A108P, N116K, S150I, N166Y, A182T, N203S, 
G230D, K299E, and E313K. In comparing Yamagata 
circulating isolates sequences in clade 2 with reference 
strain, isolates of the year 2012 showed amino acid sub-
stitutions in D196N, T121S, and G141R regions.

All Iranian isolates from 2013 onwards were mostly 
placed in the Yamagata lineage. b/Ghom/2844/2012 and 
b/Yazd/9800/2012 strains were classified in clade 2. The 

exclusive mutation in these strains was D196N, in addi-
tion, amino acid substitutions G141R and T121S were ob-
served in Ghom strain and Yazd strain, respectively. Mu-
tations of isolates compared to vaccine strains are shown 
on the phylogenetic tree. The most prevalent mutations in 
Iranian strains of Yamagata lineage were X198T, L172Q, 
and M251V.

The phylogenetic tree was generated for HA protein se-
quence by the neighbor-joining method with 1,000 boot-
strap replicates. Branch values > 70 are indicated. The 
scale bar represents approximately 1% protein change 
between close relatives.

Results of matching analysis with vaccine strains 
Table 2 shows the matching of the predominant 

circulating strains of influenza B virus with administrated 
vaccines during the study time in Iran (2010–2019) based 
on WHO/FluNet reports.

Based on this analysis, high levels of mismatch (100 
and 91.9%) are observed in the years 2016 and 2017 re-
spectively.

Discussion
In the present work, we conducted a 10 year review 

to estimate the protection coverage of administered in-
fluenza vaccines in Iran. The current results showed a lot 
of mismatches (≥ 50%) between the years 2010−2017 in 
administrated vaccines and circulating influenza virus 
lineages.

Table 1. Frequency of influenza B virus lineage

Years of Study

2010 2011a 2012 2013 2014 2015 2016 2017 2018 2019 Total

B/Victoria lineage 2 (50%) – 2 (40%) – – 1 (20%) 2 (100%) 1 (9.09%) – 2 (40%) 10

B/Yamagata lineage 2 (50%) – 3 (60%) 4 (100%) 5 (100%) 4 (80%) – 10 (90.9%) 2 (100%) 3 (60%) 33

Total influenza B 4 – 5 4 5 5 2 11 2 5 43

Note. aAccording to reports, influenza B virus was rarely circulating in Iran in 2011, but not reported in the GISAID database.

Table 2. Comparison of influenza B virus vaccine and circulating lineage, Iran, 2010–2019 (WHO / FluNet)

Reference Predominant lineage (n; %)a WHO Recommended Vaccine % Mismatchb

2010 Victoria = Yamagata (2; 50) B/Brisbane/60/2008 (B/Victoria lineage) 50%

2011c – B/Brisbane/60/2008 (B/Victoria lineage) −

2012 Yamagata (3; 60) B/Wisconsin/1/2010 (B/Victoria lineage) 60%

2013 Yamagata (4; 100) B/Massachusetts/2/2013 (B/Yamagata lineage) 0

2014 Yamagata (5; 100) B/Massachusetts/2/2013 (B/Yamagata lineage) 0

2015 Yamagata (4; 80) B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage) 20%

2016 Victoria (2; 100) B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage) 100%

2017 Yamagata (10; 90.9) B/Brisbane/60/2008 (B/Victoria lineage) 91.9%

2018 Yamagata (2; 100) B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage) 
B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage) −

2019 Yamagata (3; 60) B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage) 
B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage) −

Note. aThe percentage are representative of the dominant lineage which are estimated by the total number of samples positive for influenza B virus as 
the denominator; b% Mismatch = 100% − % Circulating B lineage match with vaccine; cinfluenza B virus was rarely circulating in Iran in 2011, and 
not reported in the GISAID database.
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Fig. 2. Cladogram of influenza B virus isolated during the study time. 

As we know the genome of influenza A and B viruses 
are segmented and each contains 8 gene segments. Influ-
enza A viruses based on the antigenic properties of their 
surface glycoproteins are further divided into 16 hemag-
glutinin (H1–16) and 9 neuraminidase (N1–9) subtypes 
[10]. Two influenza A subtypes (H1N1 and H3N2) and 
two antigenically distinct lineages of influenza B viruses 
(Yamagata and Victoria) are currently co-circulating in 
humans [3]. Based on the WHO recommendation, vacci-
nation is the best method for the prevention and control 

of influenza. Vaccination can diminish illness and reduce 
the severity of influenza infection, particularly in at-risk 
groups including young children and the elderly [11]. To 
be focused on the effectiveness of licensed influenza vac-
cines, current seasonal vaccines required annual evalua-
tion and reformulation to keep the rate with the antigenic 
drift of circulating strains. To select the vaccine composi-
tion for the upcoming season, a routine evaluation is car-
ried out twice a year; once, usually in February, to select 
strains for the Northern hemisphere vaccine, and again, 
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typically in September, for the Southern hemisphere [12]. 
To accommodate the steps of vaccine production, this 
process is performed 7 to 8 months in advance of the «flu 
season» [3]. Although the selection of vaccine strains to 
include in annual influenza vaccines is based on global 
surveillance of circulating influenza viruses, but accord-
ing to various evidence there are a lot mismatches in sev-
eral countries [13−15]. This may be due to the following 
reasons: I.) Impossibility to study the annual circulating 
strains, II.) Negligence to perform diagnostic tests in a 
timely manner, III.) Lack of attention and trust of WHO 
influenza collaboration centers in test results, IV.) Lack 
of an accurate registry system and correct information 
on the success rate of vaccination. The seasonal patterns 
described in the current study in Iran further support a 
proposed influenza vaccination schedule during October 
and November. Assessment of the recorded global results 
shows that a change in the relative predominance of the 
two influenza B lineages is essentially observed every 
two/three years [16, 17]. In some systematic reviews it 
has been shown that both influenza B virus lineages are 
co-circulating in different years [8]. Lack of knowledge 
about the circulating influenza strains in some countries 
makes it impossible for health organizations to prepare 
and purchase the appropriate vaccine for injection during 
the flu season outbreak. This also means that despite the 
high vaccination coverage rate, vaccine does not provide 
adequate safety coverage in the target population. One 
of the important threats in vaccine incompatibility with 
the circulating strains in a country is often a widespread 
epidemic. In addition to the causes mentioned in the oc-
currence of mismatch in the administered vaccine is the 
emergence of viruses with novel antigenic properties. 
An example of this was the 2009 pandemic (A(H1N1)
pdm09), which the difficulty in producing and distrib-
uting a proper vaccine in a short timeframe caused the 
second wave of the pandemic [18, 19]. In this review, we 
aimed to summarize the available evidence based on in-
fluenza B disease patterns in Iran as well as the evidence 
in the global health ministry databases. Following that, 
we tried to find the mismatches between vaccine types 
and circulating strains of the influenza B virus in the time-
span of a decade. Due to the analysis of our study results, 
it has been shown that both influenza B virus lineages 
(B/Yamagata and B/Victoria) have been co-circulating 
in most years in the influenza season. Similar to the re-
sults of our study, phylogenetic analysis of influenza B 
viruses circulating in Italy over the entire study period 
confirmed the co-circulation of both lineages during each 
season and revealed a mixed circulation of distinct evo-
lutionary viral variants with different matching levels 
to the vaccine strains. In particular, a gradual drift was 
observed in both lineages and further clades along with 
subclades were identified in each lineage [20]. Mean-
while, in the year 2011 no influenza B was reported, and 
in the year 2016, only Victoria strain had been reported 
for 3 consecutive years. Based on analysis of limited re-
corded information, although a lineage switch occurred 
each year, the B/Yamagata strain was the most prevalent 
circulating strain in Iran, according to the reports that 

have shown it being the only common strain for many 
years. Furthermore, this date indicates a high degree of 
mismatch between the vaccine and the predominant cir-
culating strain (91.9–100%) in 2016–2017, and a partial 
mismatches during the other influenza seasons.

Based on different experiences, selection of the 
influenza type B virus lineage is considered critical 
in determining the effectiveness of vaccination 
programs [21]. Unfortunately, improper prediction 
of the predominant circulating B lineage, often leads 
to inaccuracies and causes a mismatch between the 
administered vaccine and the circulating influenza B 
virus strain. In previous experiences, it was a concern that 
mismatches occur due to the absence of cross-protection 
between antigenically distinct influenza B viruses, which 
can result in lower vaccine effectiveness, leading to more 
influenza cases [22, 23]. This burden of the influenza 
infection will increase the influenza-related medical 
resources utilization and costs. Due to the importance of 
this point, it has been found that the degree of vaccine 
compliance with the circulating influenza B virus during 
the flu season is effective in vaccination programs [24]. 
Although high vaccination coverage levels have been 
reached in target groups in Iran, little is known about 
the effectiveness of vaccination programs, and data 
on the burden of influenza disease are limited as well, 
which is most likely due to a lack of reporting. In the 
current study, based on WHO/FluNet registered data, 
moderate levels of influenza B burden (13.77–54.67%), 
except for 2019 (4.99%) were observed over the first nine 
years of study time. This displacement of influenza B 
circulation could potentially be because of the COVID-19 
(SARS-CoV-2) pandemic in the year 2019. In 2019, the 
use of personal protective equipment such as masks and 
the presence of strict quarantine conditions in almost all 
countries greatly reduced the prevalence of respiratory 
viral infection such as influenza, especially the influenza 
B virus [25]. According to the results of the present study, 
in most years of research (70%), there is a mismatch 
between the influenza B virus circulating strains and the 
administered vaccine strains. Due to the time of influenza 
B outbreak in Iran (From December to the end of March) 
and the existence of numerous research capacities in 
universities and research centers of the country (based on 
the numerous published articles), unfortunately, limited 
results of annually circulated strains (present only in a 
few large cities) have been recorded in international 
database systems such as WHO/FluNet from Iran. Given 
the vastness of Iran and hostile sanctions, this has led 
to different parts of the country not having access to 
the necessary facilities and equipment for sampling 
and inspection of circulating isolates in due time. Also, 
the limitation of diagnostic facilities, even in the major 
centers of the country, has in turn, limited the possibility 
to perform multiple tests and repeat the confirmation. 
Failure to register the circulating virus information in a 
timely manner will result in a lack of timely action in 
preparing appropriate vaccinations and a lack of complete 
safety coverage in the country. In addition to creating an 
epidemic in the country, this could also be a threat of the 
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disease spreading through the whole region. Given that 
the unpredictability of influenza B lineage circulation 
during the years causes the mismatch in influenza season 
with vaccine strain, the disease burden (in terms of 
clinical cases, hospitalizations, and health care resource 
utilization) and the societal burden can be considerable. 
Also, it is estimated to have cost health care providers 
and society well over several billion. In addition, 
international threats of an outbreak could add to the 
scale of the problem. Considering the above-mentioned 
cases, and the problem of non-compliance in many other 
countries including Taiwan and Brazil [26, 27] it is worth 
mentioning that in addition to the problems raised, some 
cases can be implemented and reduced with the planning 
and support of related organizations.

Conclusion
Considering the non-prescription of quadrivalent 

vaccines due to the lack of access and double the financial 
burden on the health system before 2018 in Iran and the 
need to justify the change of consumed vaccines and the 
prescription of quadrivalent vaccines in high-risk groups 
such as people with weak immune systems, health care 
workers, pregnant women, the elderly, and children 
multiply the need for quadrivalent vaccines due to the 
incompatibility of the vaccines used.

Also, influenza B viruses can circulate during a 
pandemic, allowing for the re-emergence of old lineages 
due to reassortment between different strains. As a result, 
there is a need to improve laboratory-based influenza 
surveillance in the world and help improve other 
developing countries such as Iran as the largest country 
in the Middle East region. Another important point 
in influenza vaccination is that the existing influenza 
B vaccine is limited in that it does not provide cross-
protection between two distinct strains of influenza B 
virus, and as a result, vaccine efficacy is reduced when 
the introduced vaccine strain is mismatched with the 
circulating epidemic strain. This calls for an intensive, 
extensive and focused study of the changes in the 
circulating virus globally.

Recommendation
There were some restrictions such as limited confirmed 

data in our study. Only protein sequences registered in 
GISAID, were included in the study and analyzed by 
the phylogenic tree as the confirmed lineage. This could 
underestimate the real proportion of circulating viruses 
and the true incidence of influenza infections in the pop-
ulation. Nevertheless, we can assume that these results 
would largely reflect the circulation of the two main in-
fluenza B virus lineages in Iran.
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